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RTOP NO, 120-05-01 TITLE:  NUCLEAR FLIGHT SAFETY RESEARCH A N D  
ANALYSIS 

ORGANIZATION: AMES RESEARCH CENTER 
MONITOR : GOODWIN, G .  TEL 4 15- 9 6 1-2265 
TECHNICAL SUMMARY 

WILL PERMIT ACCURATE A N D  AUTHORITATIVE PREDICTIONS OF REENTRY 
CONDITIONS F O R  NUCLEAR SPACE POWER SYSTEMSp ( 2 )  TO CONDUCT RESEARCH 
LEADING TO THE ULTIMATE DEVELOPMENT OF NUCLEAR SPACE POWER SYSTEM 
INTACT REENTRY A N D  GROUND IMPACT VEHICLES, A N D  (3)  TO P A R T I C I P A T E  I N  
A N D  PROVIDE SUPPORT F O R  THE J O I N T  DOD/AEC/NASA NUCLEAR FLIGHT SAFETY 
REVIEW A N D  EVALUATIONS. TIME-TO-MELT A N D  HEATING RATE EXPERIMENTS 
WILL BE PERFORMED O N  THERMALLY SCALED MODELS AT APPROPRIATE ARC J E T  
TEST CONDITIONS. CANDIDATE CONFIGURATIONS WILL BE TESTED I N  SHOCK 
TUNNELS A N D  W I N D  TUNNELS. RESULTS WILL BE APPLICABLE TO RADIOISOTOPE 
A N D  F I S S I O N  REACTOR POWER SYSTEMS THAT ARE CANDIDATES FOR MANNED A N D  
UNMANNED SPACE OPERATIONS. 

THE OBJECTIVES OF T H I S  RTOP ARE: (1) TO CONDUCT RESEARCH THAT 

RTOP ETO. 120-05-03 TITLE:  DETECTION OF HEAT SOURCES A N D  SMALL F I R E S  
BY AIRBORNE THERMAL INFRARED L I N E  SCANNERS 

ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: KERR, T. B. TEL, 202-962-0026 

FUELED NUCLEAR HEAT SOURCES PRESENT A POTENTIAL 
H A Z A R D  FROM DIRECT RADIATION AND/OR FUEL RELEASE AFTER RETURN F R O 8  
ORBIT. THE LOCATION A N D  RECOVERY OF THESE SOURCES FOLLOWING L A N D  
IMPACT COULD BE S I M P L I F I E D  I F  I T  I S  POSSIBLE TO USE THE HEAT 
GENERATED BY TQE RADIOISOTOPE FUEL AS A LOCATION A I D .  THE FOREST 
F I R E  RESEARCH LABORATORY O F  THE FOREST SERVICE I S  U S I N G  INFRARED 
DETECTORS TO LOCATE SMALL FOREST F I R E S .  T H I S  TASK WILL U T I L I Z E  
EXISTING TECHNOLOGY TO DETERMINE F E A S I B I L I T Y  O F  U S I N G  THE SAME TYPE 
O F  EQUIPNENT I N  PARALLEL I T H  NUCLEAR DETECTORS FOR LOCATING NUCLEAR 
SOURCES e 



RTOP NO, "80-05-04 TITLE:  RECOVERY AIDS FOR AEROSPBCE NUCLEAR 

EONITOR :: TEL, 783-827-3285 
TECHI'HCAL S 

I T  ACCURATE LOCATION 
R. THE SENSOR DESIGN 
PERATION AFTER VEHICLE 

RTOP NO. 120-05-05 TITLE: REACTOR SAFETY TECHNOLOGY 

Y 
CONDUCTED THA I L L  P E R B I T  PREDICTION OF 

N D  FLIGHT D Y N A  S OF NUCLEAR REACTOR SYS 
THW S ATMOSPHERE. ANALYTICAL A S  ELL AS EXPER 
DUCTED TO DETERHINE THE CRITICAL ENTR 
I N G  MATERIALS F O R  USE AS ABLATORS. A 

USED TO OBTAIN EXPERIMENTAL REISULTS, POTENTIALLY, THE RESEAR 
LEAD TO THE DEVELOPMENT OF EIGHT STRUCTURES TO SERVE A S  

ICAL AND THERMAE PROT I E L D S ,  ULTIUATELY THE WORK 
E THE TECHNOLOGY TO PERHIT THE RESIGN OF NUCLEAR REACTOR 
S TO SAFELY ENTER THE EARTH'S AT 

RTOP NO, 120-26-1 TITLE: MERCURY ELECTRON BOXBARD ENT ION THRUSTER 
R/T 

ORGANIZATION: LEWIS RESEARCH CENTER 
ONITOR: TEL e 2 16- 43 3- 6207 

ORK DESCRIBED HEREIN I S  TO PROVIDE 
OLOGY PROGRAMS NECESSARY TO ENSURE 

ORDERLY A I D  M E ~ N I N G F U ~  ADVANCES I N  THE STBTE-OF-THE-ART OF 
C THRUSTERS, HE OVERALL PROGRAH I S  DIRECTED AT 
PIORE THOROUGH NDERSTANDING OF THE BASIC PHYSICAE 

PROCESSES OC ELECTROSTATIC THRUSTERS BY CONDUCTING 
A N D  ANALYTIC STUDIES;  APPLY1 

FABRICATION A N D  TESTING O F  NE 
C O M P O ~ E N T ~ ;  INTEGRATION PRO COMPONENTS I N T O  THRUSTERS S I Z E D  

S T  P O S S I B L E  APPLICATIONS; EVALUATING THRUSTER PERFORXANCE AND 
D, FURTHER DEVELOPING PARTICULAR THRUS ERS INTO POTENTIAL 
YPE UNITS,  I N  ADDITION, S T U D I E S  A N D  I VESTIGATIOWS INTO 

DEFINE THRUSTER IWT P I C  PROGRAHS 
D AT PROVIDING; EOW ENT THRUSTERS 

TION PROBLE T NECESSARY TO 

S I Z E D  F O R  P O S S I B L E  APPLBCAT PROPULSION AWD 
F O R  ATTITUDE CONTROL A N D  ST S P E C I F I C  PROGRA 
I S  TO PROVIDE A QUALIFIED D T IOPJIZATIOPJ 
THRUSTER FOR LONG-DURATIOW ATTITUDE CONTROL A N D  STATION KEEPING, 

2 



STOP NO, 120-26-12 TITLE:  ADVANCED ELECTRIC THRUSTER RESEARCH 
ORGBNIZATPON: LE I S  RESEARCH CENTER 

SEHKEL, G, R ,  TEE,  216-433-4000 

STUDY IIDVAIICED ELECTRIC THRUSTERS THAT SHOW 
I S S I O N S .  INVESTIGATIONS ARE AI 
HYSICS O F  THE PROCESSES I N  THE THRUSTERS, 

IGHT, AND RELIABLE THRUSTER SYSTE S m  APPROACH: 
A N D  EXPERIHENTAL STUDIES WHICH INCLUDE EXTENSI 

A S  THRUST AND ENERGY EFFICIENCY M E ~ S U R E ~ E I I ~ S ~  
COHPONENT PROBLEMS WILL ALSO BE INVESTIGATED. 

PERFORMANCE, AND DELINEATING HEARS F O R  OBTAINIBG 

ADVANCED ELECTRIC THRUSTERS FOR BOTH BIGH A N D  LO 
INVESTIGBTED, 

20-26-13 TITI,$: R E S I S T O J E T  SYSTENS TECHNOLOGY FOR 
SPACE STATION REACTION CONTROL 

ORGANIZATION 2 
MONITOR :: TEL. 703-827-3285 
TECHNICAL SUM 

THE OBJECTIVE O F  T H I S  PBOGRAES I S  TO PROVIDE A BACKGROUND O F  
F I E D ,  ELECTRO-THERMAL 
A N D  TO CARRY TBE R E S I S T O J E T  

TECHNOLBGY TO THE PGINT OF PREQUALIFYING B PROTOTYPE THRUSTER FOR 
ACE USE, THE TECHNOLOGY DEVELOP I L L  INCLUDE: DESIGNING 

HERBAL THRUSTERS FOR USE IOWBSTE A N D  LIGHT PROPELLANT 
E R I F I G A T I O N  OF POTENTIAL RETICWL PERFORMANCE A N D  

STRUCTIPRAg DESIGN CONSIDERATIO TO VITHSTAND LAUNCH A N D  SPACE 
CONDITIONS. I N  ADDITIONB FUTURE PROGRAMS WILL INCLUDE ENVIRONBENTAL 
A N D  FUNCTIONAL QUALIFICATION AUXILIARY SHSTEESS SUCH AS VALVES POWER 
CONDITIONING EQUIPRENT, ETC. S I N C E  S I G N I F I C A N T  ADVANTAGES 

USE OF BIOWB ASES AND S I N C E  THE DESaTURATION OF THE 
OESENT G Y R O S  I S  ONE OF THE PRIME POTENTIAL USES O F  THE 
T SYSTEN, TH I S T O J E T  DEVELOPMENT I L L  BE CLOSELY 

RDINATED WITH LANGLEY'S EFFORTS I N  L I F E  SUPPORT A N D  CHG. THE 
ILL BE ACCOMPLISHED THROUGH A S E R I E S  OF 
NTRACTS, HOWEVER, SORE IN-HOUSE TESTING I S  

PLANNED. THE ANTICIPATED RESULT OF T H I S  PROGRAM I S  THE DE 
OF A LIGHTWEIGHTB HIGH-PERFORMANC RRUSTER SPSTEH FOR 
SPACE STATION ORBIT KEEPING A N D  C 

720-26-14 TITLE:  ADVANCED PEAS A THRUSTER RESEARCH 
TION: LANGLEY RESEWRCH CENTER 

BROOKS, G ,  TEE, 703-827-3285 

I S I N G  ELECTROHAGNETIC 
R THE I O N  E 
F A I R  UEJDERS 
DED I N  ORDER TO PROVE I T S  
RESEARCH ON THE 
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SEVERAL GBOUPS INDICATES THAT H I G H  EFFICIENCY A Y  BE ATTAINABLE FOR 
DY) OPERATION AT H I G H  PO ERS. I T  HAS ALSO BEEN 
HE ADVANTAGES O F  H I G H  P O  ER OPERATION COULD BE 
I U H  ABERBGE POWER BY R E P E T I T I V E  PULSING O F  kO 

I T H  HIGH-POWER QWASI-STEADY OPERATION 
BOTE IN-ROUSE WND UNDER CONTRACT, TO 

PD ARCS FOR CONTINUOUS OPERATION AT H 
EDIUB AVERA 

I C  ARCl EFFECTS OF THE 
ENT TO V A R Y I N G  DEGREES. 

INDIVIDUAL INVESTIGATORS DEAL WITH THESE EFFECTS I N  DIFFERENT WAYS, 
AS EACH CONCENTRATES I N  ONE OR A FEY AREAS OF STUDY, CONTRACT AND 
IN-HOUSE R E S  ARCH B I L L  CONTINUE CONCENTRATED EFFORT TO IDENTIFY THOSE 
TEST-ENVIRON ENT SOURCES O F  P R I P l A R Y  INFLUEPlCE ON THE J E T  PLUPIE I N  THE 
TEST TANK AND SEEK TO ELIHIWATE AS A N Y  A S  POSSIBLE S O  A S  TO APPROACH 
SPACE-LIKE CONDITIONS,---- 

RTOP NO. 120-26-46 TITLE:  ELECTRIC PROPULSION SBSTE S TECHNOLOGY 
FOR UNMANNED PLANETARP/IN ERPLANETARY 
SPACECRAFT 

RGANIZATION: J E T  PROPULSION LABORATORY 
0 N I  TOR : BRIGLIO,  A.* J R ,  TEL,  213-354-6137 

TECHNICAL SUMMARY 

TECHNOLOGY O F  SOLAR PO ERED, ELECTRIC PROPULSION FOR UNHANNED 
INTERPLANETARY MISSIONS, I T  I S  BROKEN INTO THREE H A J O R  AREAS, 
TRAJECTORY A N D  NAVIGATION ANALYSIS. SPACECRBFT-PROPULSION SYSTEH 
INTERACTIONS, A N D  PROPULSION SYSTEPl TECHNOLOGY DEVELOPMENT, 
TRAJECTORY A N D  NAVIGATION A N A L Y S I S  EFFORT I S  TO PROVIDE AN E F F I C I E N T  
A N D  VERSATILE TRAJECTORY PERFORMANCE A N D  NAVIGATION COMPUTATIONAL 
CAPABILITY, A N D  TO CARRY OUT PARAHETRIC STUDIES O F  THE 
TRAJECTORY-RELATED PROPERTIES A N D  NAVIGATION ERROR ANALYSIS STUDIES 
OF S P E C I F I E D  BISSIONS.  A N  INTEGRATED S E T  O F  COMPUTER PEOGRAMS FOR 
SYSTEHS ANALYSIS A N D  H I S S I O N  PERFORMANCE STUDIES OF SOLAR-POWERED 
ELECTRICALLY PROPELLED SPACE VEHICLES I S  B E 1  G DEVELOPED A N D  
EXERCISED. LOW-THRUST MISSION ANALYSIS SOFT ARE DEVELOPHENT I S  
CONTINUING, PROGRAESS WILL BE EXERCISED ON S P E C I F I C  H I S S I O N  
APPLICATIONS TO PROVE THEIR APPLICABILITY,  AND DEVELOPED TECHNOLOGIES 
WILL BE APPLIED TO PRELIMINARY H I S S I O N  STUDIES,  PROPULSION SYSTEIS 
TECHNOLOGY DEVELOPHENT EFFORT I S  AIHED BT THE DEMONSTRATION BY FP'71 

PLETE BREADBOARD PROPULSION SYSTE INCORPORATING BEL 
AL A N D  PERFORMANCE REQWIREHE A H I S S I O N  SPACECRAFT 

THREE-AXIS ATTITUDE CONTROL AND AUTOHATIC FAILURE DETECTION A N D  
CORRECTION, THE TEST SYST CONSISTS OF THRE 
CBTHODE PlERCURY BO~BARDESEN ION ENGINES, I N D I  
TO A STRUCTURE 

THE OBJECTIVE OF T IS ACTIVITY I S  THE PREPARATION O F  THE 

T H I S  INCLUDES CLOSED-LOOP, BLE POWER OPERATION WITH 

IE'CIEATED S P  
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RTOP NO. 120-26- 19 TITLE:  AU I L I B R Y  PROP SYSTEHS TECHNOLOGY 
ANNED SPACECRAFT 

ELECTRIC PROPULSION SIHULATOR, I N  ADDICTION, SPACE TESTS SUCH AS 
THOSE O F  THE R E S I S T O J E T  A N D  ION ENGINE ON ATS WILL BE CONDUCTED AS 
REQUIRED TO ASSESS SYSTEH PERFORMANCE RELATING TO THE PROPULSION 
FUNCTIONS I D E N T I F I E D  I N  THE ANALYSES. ALTHOUGH THE PRINCIPAL 
THRUSTER TECHNOLOGY HAY BE DERIVED FROM RESEARCH EFFORTS CONDUCTED 

HERE, E.G., LEWIS RESEARCH CENTER, USAF, OR J E T  PROPULSION 
ATORY, I T  I S  A N  I C I P A T E D  THAT CRITICAL SYSTEMS TECHNOLOGY 

NOT BE AVAILABLE F R O  SUCH EFFORTS. SUCH SYSTEMS DEVELOPMENT W 

CONSTRAINTS AS WELL AS BASIC PERFORMANCE REQUIREMENTS. T H I S  WILL 
INVOLVE RELATED RESEARCH A S  REQUIRED ON SELECTED SYSTEMS. 

CLOSELY TIED TO SPECIFIC imsIoN FIODELS AND WILL INCLUDE INTERFACE 

20-26-18 TITLE:  PHYSICAL PROCESSES I N  PLASMA PROPULSION 
ORGANIZATION: N A S A  HEADQUARTERS 
PlONITOR : MULLIN, J,  P, TEL. 202-962-0041 
TECHNICAL SUMMARY 

APPLICATION WITH SIMPLER SYSTEMS THAN PRESENTLY AVAILABLE, 
DEVELOPMENT O F  SUCH SYSTEMS HAS BEEN HANDICAPPED BY A LACK O F  
UNDERSTANDING OF THE PHYSICAL PROCESSES INVOLVED I N  E F F I C I E N T  PLASPlA 
ACCELERATION. THE PROPOSED RESEARCH I S  AIMED AT INCREASING 
UNDERSTANDING O F  THE PULSED AND STEADY FLOW PHENOMENON EXPERIENCED I N  
SUCH DEVICES. THE CONTINUATION O F  THEORETICAL AND EXPERIHENTBL STUDY 
OF APPROPRIATE ACCELERATORS PRESENTLY BEING CARRIED OUT BY UNIVERSITY 
BASED INVESTIGATORS FUNDED UNDER N A S A  RESEARCH GRANTS I S  PROPOSED. 

PLASMA THRUSTERS OFFER PROMISE FOR FUTURE ELECTRIC PROPULSION 

RTOP NO, 120-26-19 TITLE:  INTEGRATED EC/LS-RESISTOJET SYSTEM 
TECHNOLOGY DEVELOPMENT AND DEMONSTRATION 

ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR: NELSON, C, H ,  TEL. 703-827-3285 
TECHNICAL SUMMARY 

STUDIES CONCERNING THE USE O F  R E S I S T O J E T S  F O R  SPACE STATION CEG 
DESATURATION A N D  ORBIT  KEEPING HAVE SA0 PJ THAT T H I S  APPROACH OFFERS 
CONSIDERABLE PROMISE, OPERATION OF THE R E S I S T O J E T S  
RESIDUAL TO THE ENVIRON TAL CONTROL/LPFE SUPPORT SPSTE 
RESULT I N  CONSIDERABLE INGS IN PROPELLANT RESUPPLY WEIGHT 
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S TBE TECHIOEOGY FOR THB ~ E ~ ~ ~ O ~ ~ E ~ ~  O F  THE R E S I S T O J E T  
THRUSTERS I S  PROCEEDING DER B SEPAR8TE PROGRIIHjt, ~ S E ~ T ~ B L ~ ~  10 
WORK HAS BEER DIRECTED T HE DEVEEOPHENT O F  THE CO PLETE SYSTEH 
REQUIRED TO U T I L I Z E  BIOBASTE GBSI&S, THE OBJECTIVE O F  T IS BROGRAH I S  
TO IECOEPOBATE THE ONGOING BIQWWSTE R E S I S T O J E T  TECHNOLOGY I N T O  
IWTEGRBTEB EB TEtOL/'LlFE SO 
D E H ~ ~ S T R A T I Q ~  PIBS PROGRAB 
U S I N G  GASES RE 
A DUTY CPCEE D DE SATU RATIO 

QWIREHENTS F 
D ORIEEJTBTIQ URED PERPORBAWCE O F  THE 

GRATED BHTO THE 
ANCE, RESPOPJ 
~ T U R A T ~ O N  AN 
THE SPSTEH DEMONSTRATION, TPBE ESAJOR 

TO COLLECT, 
HRUSTERS, BO 

I N I T I A T E D ,  QUESTIQNS REGARDING PROBAB 
DEGREE O F  S ~ ~ U ~ A T I O E ~  TYPE O F  TEST 

RTOP NO. 120-26-20 TITLE: 

PIONITOR :: BRIGLIO,  A B S  

E O F  T H I S  EFFORT I S  TO DE LOP A N D  FLIGHT 
TEST A SOEAR ELECTRIC PROPULSIO SPACECRBPT PIA 

I S S I O W  CHARACTERIS ILAUNCH I N  TBE 
B J E C T I V E  I S  TO ACC 
NNING TO ENABLE A 

O F  THE PROJECT, STUDIES WDICATED THAT FOR CERTAIN HISSIONS 

CAUSE ADDITIONAL GROUND 

AHDING O F  ALE SEP-RELATED 
END OF THE FISCAL PEAR, 

II F'B 71, PHASE A STUDIES 

FY 71, TO H A K E  



H A X I H U H  PRWCTICABLE USE O F  BiDVABCXB SUB-STSTEUS BHICH H I L L  BE 
AVAILABLE IF? THE PERIOD O F  T H I S  PROSECT, TWO BASIC P ~ P L E ~ ~ N T ~ T I O N  
WPPROWCHES, EAKING USE OF HARENEW VENUS MERCURY TECHIOEOGT WED OF 
OUTER-PEWNETS TECHNOEOGH, WILL %E COPSIDERED, 

RTOP NO, 420-26-27 TITZE:  WDVWHCED PTJlLSED DISCHARGE THRUSTER 
ORGWNIZATIOH: J E T  PROPULSION LABORATORT 
HOHITOR: BRIGLIO,  A a p  JR, TEL. 2 1 3 - 3 5 4 - 6 1 3 7  
TECHNICAL S U H R A R Y  

THE OBJECT1 E O F  T H I S  PROGRAM IS THE DEVEEOPHENT O F  AH IEPRO 
PERFORPIANCE WTT TUDE CONTROL TORQUIBG SYSTEH F O R  LONG TERB PZBWE 
EXPLORATION, THE LONG RANGE OBJECTIVE I S  TO DEVELOP W PULSED PLWSpslA 
THRUSTER CAPABLE OF SUPPLYING THRUST I N  THE ~ I C R O P O U ~ D - T O - ~ P Z L T P O U ~ ~  

ATTITUDE COITROL MPULSE REQUIREBEITS.  THE 
WBEE TO PLANETARY ISSIONS SUCH A S  HUETIPLABET 

FLYBYS WND TO THE THERMOELECTRIC OUTER PLANET SPACECRAFT QTOPS) 
HE B A I N  ADVANTAGES O F  T H I S  APPROACH WILL BE H I G H  

HPTIOB IIND H I G H  S P E C I F I C  I PULSE, I W  THE RANGE O F  1000 TO 
F O R  10 TO 12 YEARS OF OPE ATION, LOW HARDWARE WEIGHT, LOW 

"100 SEC, HN THE iYfpCROPOUN REGIOW, 88 ESTIBATED WEIGBT REDUCTIO8 
81 TO 19 LBS, AND W P ER REDUCTIOW FROH 20 TO 6 WATTS H A S  

I POSSIBLE FOR THE TOP BASELINE CONFPGURATIOB. T H I S  PROGRA 
HIEL BE CQND CTED JOINTLY TH THE GODDAXD SPACE FLIGHT CENTERo WHERE 
PULSED PLASHA EVWLUWT A N D  DEVELOPBENT PROGRAHS F O R  BICRBPOUND 
THRUSTERS ARE BEING C UCTED BIDER NWSa RTOP 120-26-97, I N  
ADDITION@ THE CONTROL STEHS ANALYSIS W D ELECTRONIC DESIGN REQUIRED 
F O R  THE TOPS PR DUCTED UNDER THE JPE TOPS PROJECT 
(RTOP 186-68-54 I L L  BE PERFORHED D U R I N G  FY 7 
7 3 ,  AND INCLUDE A N D  IN-HOUSE BCTEVITIESo  CO 

TESTING, A 1  SPACECRAFT INTERFACE TESTING. FOR FT '71 THE FOELO 
OBJECTIVES (1) THE DESIGN WED FABRICATIOI  O F  THE 
~ I C R O ~ O U N D  ILEIPOUND THRUSTER F E A S I B I L I T Y  
D E ~ B N ~ T R A T I ~ H ~  THE ATTITUDE CO STEH DESIGR ABD TESTING, 

STER DEVEEOPHENT, SUITABLE ATTITUDE CONTROL SYSTEH DESIGH A N D  

RTOP NO. 120-26-22 TITLE:: STUDY O F  SOLAR-ELECTRIC 
SPA@ECRWPT/KPSSIOHS 

TEL 4 15- 96 4 -2267 

S )  STUDY WIEL BE COIDUCTED TO 
DEFINE SUITABLE MISS181S F O R  A SOLAR ELECTRIC SPWCECRAFT BWD TO 

I R E  THE EXTEBT O F  U T f E I Z I  E E 8  SPWCECR T TECHNOLOGY I1 
PINITIOI O F  SUCH W SPACEC WHOBG B I S S I  S TO BE STUDIED 

STEROID FLYTHROUGH A N D  B COHXT REPTDE% 
THE PIONEER F/G J P f T E B  SPACECRAFT 

EVER, THE EXTERBAL CONFIGURATION WIE 
ROH THE PIONEER F I G  SPACECRAFT, 



RTOP NO. '820-2'9-03 TITLE:: NUCEEAR ELECTRIC PO ER GENERATION STUDfES 

HONITOR: LPWCFI, 9, J. TEL 20 2-962- 00 9 1 
TECHNICAL SU 

ANALBTITICAL STUDIES WILE BE PERFORMED DEAL 
A N D  OPERATIOW O F  NUCLEAR BEBT SOURCES AND/OR PO 

ORGANIZATION: NASA HEADQUARTERS 

S, THE PURPOSE O F  THE STUDIES 
FOR NUCLEAR POWER SYSTEHS PROG 

TOR AND ISOTOPE HEAT S O U R  
AL-T0-ELECTRICAL ENERGY C OACHES SUCH AS 

THERHIONICB THER OELECTBIC, AND HHD CONVERTERS, 

AYTON ENGINE 

HONITOR 2 TEL, 216-433-4000 

PTON ENGINE PROGRAM IS TO PROVIDE A HIGHL 
G-LIFE SPACE POWER SYSTEM I T H  ELECTRICAL POW 

E DEPENDING ON THE HEAT SOURCE A N D  H I S S I O N  
REQUIREMENTS ISSIONS FOR T H I S  ENGINE WOULD INCLUDE 
SPACE STATIO U N A R  MISSIONS,  AND U N ~ ~ ~ N E D  MISSIONS 
REQUIRING PO BELS ABOVE A FEW KILOWATTS, THE ENGIPJE P R O G R A H  IS 
TO INCLUDE THE I N V E S T I G  ISOTOPE HEAT SOURCE F O R  USE AT THE 
6 KWE ENGINE OUTPUT POWER LEVEE, THE BRAHTON ENGINE P R O G R A B  AT LE 
RESEARCH CENTER I S  A COMBINED IN-HOUSE-CONTRACTOR EFFORT WHERE 
RESPONSIBILITY FOR THE SYSTEM DESIGN, CORPONENT S P E C I F I C A T I O N S ,  SOHE 
COMPONENT DESIGN, ENGIRE ASSEHBLY, AND TESTING I S  PERFORPIED IN-HOUSE; 
A N D  HHERE COWTRACTORS ARE RESPONSIBLE FOR BOST DETAILED COMPONENT 
DESIGN, FABRICATION, A N D  L I M I T E D  COBPOPTENT TESTING. THE TECHNOLOGY 
PROGRAH PRESENTLY INCLUDES AN ENGI E, ONE MODULE O F  
2-75 KILOWATTS OF ELECTRIC POWER, THIS ENGINE I S  PR 
UWDERGOING PERPOR ANCE A N D  ENDURANCE TESTING I N  THE PLUH BROOK SPACE 
POWER F A C I L I T Y  U S I N G  AN EEECTRICBLLY HEWTED HEAT SOURCE, WHEN THE 
ISOTOPE HEAT SOURCE I S  REaDY FOR GROUN TESTINGB I T  
THE SMALL ENGINE AEJD TESTED I N  THE PLU BROOK SPACE 
IF THE REACTOR BRAYTON I S  CHOSEN FOR T E 1977 SPACE TION, TEE 
SMALL BRAPTO D F O R  OPERATION WITH THE 
ZIRCONIUR-HPDRID 

3 TITLE:  ADBAHCED NUCLEAR RANKINE PO 
IS RESEEfRCH CEPTTER 

ENGLlSH, R,  E. 
TECHNICAL A R Y  

RANKINE SPACE ELECTRIC P O  ER SYSTElVIS TO BE USED AS AUXILIARY POWER OB 
FOR ELECTRIC PROP 

TECHNOEOGY FOR R I G  

A COPlPLETE SYSTEH, A NOMINAL 300 
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OELECTRIC 

USED AS A REFERENCE HEAT SOURCE, 

5 TITLE:  NUCLEA ER REACTOR TECHNOLOGY 
I S  RESEARCH CENTER 

EONITOR: 216-433-6691 

EING CONDUCTED TO DEVELOP THE TE 
I R E D  TO ~ O ~ S T R U C T  AND OPERAT 
SED A S  THE €3 AT SOURCE FOR B 
F THE PROGRA ARE TO OBTAIN 
PIS TO THE PROBLEHS BSSOCTATE 

THE NECESSARY TECHNO 
DEVELOPED F O R  SPACE 
PLANS ARE FOR A REAC 
I N  EXCESS OF 2000 DE 

ENTERS A R q U N D  A N  I N - P I L E  FUEL A N D  
HATERIAL TESTING P R O  ECTRUH CRITICAL EXPERPHENT A 
BATERIALS I N  HADE AT THE END O F  
FY*73 AS TO ILL BE BUILT A N D  TESTED. 
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RTOP NO, 420-2'3-17 TITLE:: SPBlCECRBFT ELECTRICAL POWER STSTEHS 
TIOB: %ANG%EY RESEARCH CENTER 

PTELSOPS, C, He TEE, 703-827-3285 
TECHIICBE S U H H A R H  

OELECTRIC POWER GEWEBATION THE OBJECT 
THE PEWFORHBNCE CHRRACTE I S T I C S  OF AD 
E THE F E A S I B I L I T Y  O F  APP ICATIOR O F  T 

FUTURE LRC HISSLO LUATE THE OPERBTIO Bk CHARACTERISTICS O F  
CASCADED S Y  UDY SOBE OF THE WE 
AS S O C I  AT ED 
WILE BE P U R  
OBJECTIVES ARE TO DEVELOP W 

OGYVV L E A D I N G  TO REESCW 
S, S P E C I F I C  OBJECT1 

THE ELECTBI D PHYSICAL PROPERTIES O F  IHPROUED SOEAR CELLS TO 
DESIGN OF SOLAR POWER SYSTEHS, AND THE DEVELOPRENT O F  

DIBTIOH-RESISTANT, T R A ~ ~ P W R E ~ T  S H I E  R SOLAR CELLS,  
TIONICNG THE BROAD OBJECTIVE I S  TO I E C I R C U I T R Y  

RELPABIEKTY AND E FICIENCH OF CON ERTERS, REGULATORS, WHD BATTERY 
CHARGE CONTROL DE I C E S ,  ALSO I N C  UBED I N  T H I S  
AESOUNT O F  R B D I B T I  I STUDY AT THE C I R C U I T  AND CO 

W B  STE- HE AT UE, PURPOSES B 
U T I L I Z E  THE ARIOUS TYPES 
BE SBVESTIGWTED, 

I N E  THE EFFECTS OF RADIWTIOPT UERSUS OVERALL P 

20-27-20 TITLE:  THERHOELECTRIC SYSTEH TECHNOLOGY 
FLIGHT CENTER 

TEL, 3 0 1 - 9 8 2 - 4 5 6  

AIHED AT EXPLORIIG THE OUTER L I  
H E A V I L Y  OE TEE AVA 

OELECTRIC GENERATOR 
PREDICTIONS FOR LONG TERB PERFORRANCE 
D E F I N I T I O N S  O F  THE RTG CREATED EWUPROI 
A N D  EVALUATION OF SEBERAE RTG CONCEPTS 
RWDIATION AI GNETIC E N ~ I R O N ~ E N T ~ ~  COMPATIBIEITB ARE THE TASKS 
REQUIRED TO NCE THE SWCCESS BROBABI I T Y  O F  THESE 
PROCESSES I N  ED IN THE INTERACTIONS I T H I N  THE RTG 
DETERHINED A ONTROLLED. THE DEVELOP ENT OF HETHODS F O R  M I N I ~ I Z K H G  
THE ENVIRONH E INTERFERENCE A N D  THE UERHFICATIQW O F  THESE 
BY E E P I R I C A E  NEANS &RE REQUIBED, 

RTOP NO, 120-27-21 T I T L E :  RTG SPACECRAFT INTEGRATION A N D  EVALUATION 
FOR PLANETARY AND PNTERPEBNETARB PIISSIOPJS 

ORGANIZATION: ABES RESEARCH CENTER 
PIOHITOR: FOSTER, 9, 8, TEL, 4 15- 96 1 - 1 I 11 
TECHNICAL SUM 

CONDUCTED S O  THAT RWDIOISOTOPE POWER S U P P L I E S  CAB BE U T I L I Z E D  TO THE 
A N  INVESTIGATION O F  RTG-SPACECRAFT INTEGRATION FACTORS I S  BEING 
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FIFELEST ADFAITAGE RR'H) VITBOUT DEGRADIRG BISSIEOR OBJECTIVES 01 
INTERPEWHETART SPWCECRBFT SUCH AS PIONEER FfG, THE INVESTIGATION 
COVERS EkECTBPCAL, THERHIWL, MECHWIICBL, BED RBDIATHON IWTEGRATHBW 
WITH SPBCECRWFT, FIIETHBDS O F  RllDIATIOT IRTERFEREECE DISCRIHIWWTIOW, 
EEIHHNATIORB OR CBHPEHSBTIBE (E ,G , ,  TRWISDUCER TYPE BRD COHBINATIOW 

SHAPE DISCRIBPEATIOH,  PARTIAL S H A D 0  -SHIELDING@ AND ISOTOPE B B D I B T I O I  
SIGBBTURE C O ~ P E B ~ ~ T I ~ ~ ~  ARE BEIHG I BESTTGATED. BETHODS OF 
THEREWEfHECWARTCBL EHTEGRATIOB ARE BEING IHVESTIGATED FOR UTILIZBTIOF! 
O F  RTG WASTE BEAT BY THE SPWCECRAFT TO REDUCE SPWCECRBFT POWER 
BEQBPREAENTS OW OUTER PEAWEQ EIISSIOHS [E.G., THE USE O F  DEPLOYABLE 
HEAT P I P E S ]  e ELECTRICAL INTEGRBTIOB INVESTIGATION IS CO'ESCERHED WITH 

S E L E C T P O H ~  ENERGY rmxmmmmxm,  COIBCPDEWCE REQUPREEEBTTS, PULSE 

PROVING E F F I C I E N  PC CO'ESVERSIOH FIROH THE TYPPCALEY 
LTAGE OUTPUT RTG H POTENTIAL O F  EXISTIHJG R W W S  I S  

STUDIED TO DETERHI G DEBELOPHEETS QR HODIFPCWTIOWS 
NECESSWRY TO SUPPO REQUIREMEWTS FOR FUTURE OUTER PEWBET 
HISSIONS SUCH AS F TO PIONEER F/G,  F O R  THE SA 
THE HUETI-HUNDRED- RTG, TO BE DEVELOPED BY TB 
STUDIED TO DETEWMH B I L I T Y  O F  THE HHW, OR DERATED 
MODIFICATIONS THEREOF, TO PIONEER OUTER PEABET EISSPO 

RTOP NO, 420-27- 0 T I T L E :  NUCLEAR REACTOR TPIERFlIOBIC SYSTEN 
TECHNOLOGY 

ORGAWPZWTPBB: J E T  PWOPW$SIOI LABORBTORY 
I"IOWHTOY3: BRPGLIO, A, , JR, TEL,  213-354-6137 
TECHNICAL SUHHBRY 

DEVELOPBENT O F  HATERIEAES, FUEL, COHPOBENT, DIODE, REACTOR, B I D  
SYSTERS TECRH LOGY CULRINATING IB THE EVOLUTPOH O F  W TOTAL 
THERMIONIC PO ERPLANT SYSTEM SUITABLE F O R  SPWCECRAFT BPPEIC 
ELECTRIC PROPBBLSIOB A H D I O R  WUWILIARH PO ENTS, AEC HBS 
PRIP9AWY RESPONSIBILITY F O R  TEE DEVELOPH 
NWSB HWS P R I H W R Y  RESPOBTSIBILPTT F O R  THE 
NOW-NUCLEAR PORTION O F  OVER-ALL POWERPL INCLUDES HEAT 
REJECTION SYSTEHS, P O  ER COWDITHOHING, PLANT CONTROLSI SHIELDING 1%ED 
STRUCTURE, IN ADDITIOW, NASA CORTRPBUTES 
TECHPJOEOGP SUPPORT IA SELECTED KEY BREBS 

LWTOR BREAKDO 8 ,  DIODE TECHNOLOGY, RE 
OR CONCEPTS TASKS ARE 
HOUSE WED I DUSTRY CONT 
H A J O H l T  R SBpIIEC REA@ 
E S  REQUERIED TO ACHIEVE 

THE OBSECTIVE O F  THE THERBIO'ESIC REACTOR SYSTEBS PROJECT I S  THE 

TECHNOLOGY APPLICW 
FI TO WCHBEVE 
BEBDED F O R  CONSIDERATION, 



20-27-41 TITLE:  RTG SUPPORT F O R  DEEP SPACE ADVWECED 
SPACECRAFT 

ORGANIZATION: J E T  PROPULSION LABORATORY 
MONITOR: B R I G L I O B  A. TEL. 213-354-4137 
TECHNICAL S U M ~ A R ~  

A N  RTG INTO B SPACECRAFT DESIGNED TO EXPLORE THE OUTER PLANETS, AND 
TO PROVIDE SUPPORT1 G RESEARCH A N D  T CHNOLOGY TO N A S A  CENTERS 
CONDUCTING NEAR-TER B I S S I O N S ,  THE ORK WILL BE COPTDUCTED I N  F I V E  
PARALLEL PROGRAMS I VOLVING BOTH IN- OUSE A N D  COWTRACTED EFFORTS, 
ESSENTIAL TASKS I N  THE PROGRA THE DEVELOPMENT OF A 
PROTOTYPE RTG POWER SOURCE FO AND TESTING 
OSSA-APPROVED THERMOELECTRIC OUTER PLANET SPACECRAFT 
THE MAJOR EMPHASIS I N  T H I S  PHASE OF THE PROGRAM WILL BE I W  SUPPORTING 
THE NECESSARY RTG/SPACECRAFT INTEGRATION CONDUCTING RTG 
OPTIMIZATION A N D  TRADE STUDIES,  TH 
FOR THE OTHER TECHPTOLOGY PROGRWHSl 
HIGH-TEMPERATURE INSULATION TECHNOLOGY P R O G R A  A N  IN-DEPTH 
NUCLEAR RADIATION PROGRAM TO PROVIDE DATA F R O  
S E N S I T I V I T Y  O F  SPACECRAFT SUBSYSTEMS CAN BE D 
THERBOELECTRIC GENERATOR EVALUATION AND I PROVEEIEBT PROGRAH WHICH 
WILL PROVIDE EXPERIMENTAL DATA CONCERNING THE PERFORHANCE A N D  
LONG-TERN OPERATIONAL CHAR E R I S T I C S  O F  RTGBS A N D  F I N D  BETH0 
I M P R O V I N G  THE DESIGN, AND A N  RTG IHPROVEMENT A N D  CQBPONE 
DEVELOPMENT PROGRBN TO SUPPLY SRET TO N A S A  CENTERS COWDUCTING 

T H I S  TASK I S  TO DEVELOP THE RTG TECHNOLOGY REQUIRED TO INTEGRATE 

RTOP NO. 720-27-42 TITLE:  L I Q U I D  METAL BHD RESEARCH 

MONITOR : BRIGLIO,  A .  J R ,  TEL, 213-354-6137 
ORGANIZATION: J E T  PROPULSION LABORATORY 

O F  THE L I Q D I D  METAL HD RESEARCH PROGR 
DETERHINE THE CONCEPTUAL F E A S I B I L I T Y  O F  A PO ER CONVERSI 

0 BOVING PARTS THAT COULD OPERATE Ill THE SOUR 
OF 1800-2000 DEGREES F WHERE RADIATOR AREA 

MATERIALS PROBLEMS WRE H I N ~ ~ A L ~  A L I Q U I D  METAL 
OPERATES BY ACCELE 
V A P O R  A N D  DECELERA 
~ A G N E T O H Y D R O D Y N A ~ ~  

SYSTEH T E S T I I G  
OPERATING CHBRA 
BEASUREMENTS WITH 
COHPONENT D E S I G I S ,  E l T S  O F  A 5MW 
TEST F A C I L I T Y  FOR 
1800 DEGREES F CON 

GOAL, THE CLOSED-LOOP CONVERSION 
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RTOP N O s  ?20-33-70 TITLE:  SOLAR CELL TECH FOR EARTH ORBITAL 

TEL. 301-982-5845 
TECHNICAL SUHHAR 

TO DEVELOP HORE E F F I C I E N T  
BLE SPACECRAFT SOLAR POWER 

CELLS TO HAKE THEM USEFUL OVER 
ORE RESISTA 

DETERHINE THE O P T 1  GES OF A PARTICULAR 
SPACECRAFT SO AS TO O P T I H I Z E  THE POWER SUBSYSTEM DESIGN. A SOLAR 
ARRAY SIMULATOR I S  BEING DEVELOPED S O  AS TO ENABLE THE EVALUATION OF 
A SPACECRAFT PO ON THE GROUND P R I O R  TO FLIGHT. COMPUTER 
PROGRAMS T O  BE USED BS DESIG S ARE BEING GENERATED. 
THEY ARE NE ESSARY TO CONTRA ARIBBLES TO BE 
CONSIDERED HEN O P T I f l I Z I N G  DESIGNS PO ICULAR M I S S I O N .  

RTOP NO,  '120-33-1 TITLE:  SOLAR CELLS AND H I G H  VOLTAGE 
SELF-REGULATING A R R A Y  TECHNOLOGY 

SEARCH CENTER 
I C Z ,  D e  T, TEL,  216-433-4000 

TECHNICAL SUMMAR 
EVELOPMENT WILk BE CONDUCTED ON SOLAR POWE 

SYSTEHS F O R  SPACE APPLICATIONS, THE THIN FILM SOLAR CELL P R O G R A  
WILL BE CONCENTRATED OH THE PRESENT PROBLEHS O F  CELL EFFICIENCY,  
DEGRADATION, A N D  REPRODUCIBILITY, EVALUATION OF THE CELLS WILL BE 
MADE I N  SIMULATED EARTH ORBIT ENVIRONHENTS. RESEARCH INTO INTO 
IMPROVEHENTS ON S I L I C O N  SOLAR CELLS A N D  A SEARCH F O R  NEW SOLAR CELLS 
AND DIRECT ENERGY CONVERSION DE I L L  CONTINUE, B, RESEARCH AND 
DEVELOPHENT EFFORT I N  TWO I S  BEING CONDUCTED ON ADVANCED 
SOLAR A R R A Y  POWER SYSTEMS HOLD CONSIDERABLE PROMISE RELATIVE TO 
REDUCING POWER SYSTEM COST PLEXITY AND WEIGHT. ONE EFFORT 
RELATES TO DEFINING ANALYTICALLY A D E ~ P E R I M E ~ T A L L Y  THE HEASURES 
NECESSARY TO DEVELOP POWER AT RPLO OLT LEVELS O N  THE SOLAR ARRAY F O R  
LOADS SUCH AS ELECTRIC THRUSTORS A N D  R A D I O  FREQUENCY POWER 

P L I F I E R S ,  THE OTHER EFFORT RELATES T DEFINING ANALYTICALLY A N D  
PERIHENTALLY POWER CONDITIONING A N D  S ITCHING SYSTEMS THAT CAN BE 

MADE AN INTEGRAL PART OF THE SOLAR ARRAY. 

RTOP NO. 120-33-12 TITLE:  ADVANCED SOLAR POWER STRUCTURES A N D  
RECHARGEABLE BATTERY CELLS FOR MANNED 
SPACE STATIO 

ORGANIZATION: LANGLEY RESEARCH CENTER 
ONITOR :: NELSON, C, H e  TEE. 703-827-3285 

N SOLAR ARRA STRUCTURES THE OBJECTIVE I S  TO 
DEVELOP METHODOLOGY F O R  RAPIDLY COHPUTING THE STRUCTURAL DESIGN 
REQUIREMENTS FOR ANY TYPE O F  SOLAR ARRAY HETHER ROLL-OUT OR 

13 



FOLD-OUT) OW BIP DESIGH O F  SPACE STATIO OW SPACE BASE, T H I S  
~ E ~ ~ O D ~ ~ ~ ~ ~  HUST TAKE INTO &I@ IWTERACTIOIS BET 
THE SPACECRAFT WIDER I T S  CO CE FORCES KSTH THE S 

SHOULD BE THE OPTIHU O F  SOLAR ARB 
BIP SPBC'E S T B T I O I  OR H. IHPORTWPJT I 

R, THE OBJEC 
EBELOP THE TECPINOEOGP REQDIRED 

PLEX Ill I T S  V A R I O U S  P O S I T I B I S ,  THE ULTIHBTE END PRODUCT 

0, '620-33-13 T I T  E: PLANETARY SOLAR B R R A Y S  A N D  SOLAR CEEk 
T E C ~ N ~ ~ Q G ~  

SOURCE TECB 
D U R I N G  FTI 7 

ENTAL CONFIGURATIONS O F  CELLS MOST ~ ~ T E ~ O R T H ~  
O F  WHICH ARE THE BARRIER CONTACT A I D  1 ED WRAP-AROU 
CELLS, WLSO CORTINUED 1% FP 7'8 ILL BE THE ~ W ~ E S T I G B T I ~ ~  OF 
TECHNIQUES TO REDUCE THE COST OF SOLAR PANEL PWBRICATPON, THE 

BLUATI81  O F  A R R A  LECTRTC PROPELLED 
D TFIE HIGH-BLTPTU OF SOLAR CELLS FOB EBASA, 
01 INBESTIGWTIQBS ECAUSE O F  THE LAR 

EXPENSE REQUIRED FOR SOLAR AR PEIYSE FRCTOR BECO 
ESPECIBLLY SIGIIFPCWNT &S THE REQUIREHEWTS IWCREASE, A 
LARGE SOLAR ARRAY IN 1969 BAS 408 SQe FT THERE BBE AWTICPPATED 
ARRAYS HE THE 49"1° 'S WWPCH P¶BP REQUIRE -9: EXCESS O F  500Q SQe PT, 
SOLAR A R R A Y S  FOR ELECTRIC PBOPULSPOB SPACECRAFT UNDER STUDY ARE 

QF SOHE O F  THE SPECIAL EN IROWREBTS OR 
BE REQUIRED, O F  PBRTICB W R  INTEREST I 

IGH-VOLTAGE ISRRAYS, HIGH-VOLTAGE OPERA 
EIGHT SWVTNG TB ARRAY 

IGN, FABRECA 
PTUDE-CALIBRATED CELLS A R E  
ARRAYS ON EARTH, SOLAR CELLS RRE 

S E N S I T I V E  ONLY TO . e p  WHD 1,1 HICRO 
STgNkPGHT FROH SPAC PCBITTLP BY THE SC 
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BBSORPTIOR OF B I B  A I D  WATER VAPOR, 

RTOP NO, ’!20-33-’84 T I T L E :  SPACE RADHATION DAEAGE TO SOLAR CELLS 
ORGANHZWTION: J E T  PROPULSION LABORATORY 
PIONITOR :: BRIGLIO,  A,# JR, TEL, 213-354-6137 
TECHNICAS STgPIEARY 

SINGLE MOST DA AGING EWBHROW EBT ENCOUNTERED BY PHOTOVOLTAIC PO 
PARTICULATE RADIATION EFFECTS ON SOLAR CELLS REPRESENT THE 

PACE, I T  I S  THE OBJECTIVE O F  T H I S  RTOP TO STUDY THE 
WDIATHON O N  THE SOLAR CELL STRUCTTJRE, TO DEVELOP 
ODELS TO DESCRIBE THE OPERATION O F  THE CELE AND THE 

RADIATION HARDENED SOLAR CELLS, PARTICULARL 
LS, THESE OBJECTIVES ARE TO BE OBTAINED TH 
OF ORGANIZATIONS WHICH ARE RECOGNIZED LEADERS I N  THE 

D TO INVESTIGATE THE DEVELOPBENT QF 

F I E L D S  OF RADIATION EFFECTS I I C  CONVERTERS, RADIATION 
ICONDUCTORS, SOLI Y S I C S ,  AND PHOTOVO 
NENT, CONTRACTS ARDED TO HIGHLY CO 

LABORATORIES ASSOCHATED WITH BOTH INDUSTRIAL ORGANIZATIONS A N D  
EDUCATIONAL I N S T I T U T I O N S ,  T H I S  INTERDISCIPLINARY INTERACTION I S  
REQUIRED BECAUSE OF THE SCOPE A N D  DEPTH O F  THE EFFORT PTEEDED TO 
DEVELOP A SOLAR CELL FOR SPACE APPLICATION, AB UWDERSTANDING OF THE 
EFFECTS OF I R R A  I A T I O W  OB THE BASIC PHYSICAL ARE UP OF SOLAR 
PHOTOVOLTAIC DE I C E S  I S  O F  GREAT IEPORTANCE W I S  THE ABILHTY TO 
PREDICT RELIBBL THE PERPORNBNCE O F  THE DEVICES AND TO HAVE DEVELOPED 
FEASIBLE WEJD PRACTHCAH, FABRICATION TECHNIQUES. APPROACHING THE 

SOLAR CELL DESIGN ITHOUT A N  UNDERSTB D I N G  OF THE 
S A N D  FABRICATION 
OR GOAL O F  T H I S  PR 

DEVELOPMENT OF SOLAR CELES TO PlISSION READINESS BY 
1973, 

RTOP NO, 120-33-35 TITLE:: EFFECT O F  INTERPLBNETARY ENVIRONMENT ON 
SOLAR CELES 

TEL,  4’85-96 

CELL OPERATING CHARACTERISTICS 
T I O I  E ~ V I ~ O N N E N  
PWTERPL AN ET A R P  
VATED TEHPERATU 

E 
D 

HOP4 O F  PROPERTIES I N D  ELECTRICZLL 
TACT H A S  BEEN ESTABEISEED WITH 
P DETERHIBE CELL AND COVERGLASS 
RELATIONSHIPS REQWIRED FOR 
OLTAIC SYSTEMS FOR I I T E R P L A  
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BTOP NO. 120-34-02 T I T  

ORGANIZATION: LEWIS RESEARCH CENTER 
MONITOR: BEREMAND, D e  6, TEL. 216-433-4000 
TECHNICAL S U E ~ A R Y  

AUXILIARY PO ER UNITS (APU) CONSISTING OF TURBINE DRIVEN 
HYDRAULIC PUMPS AND ALTERNATO S ARE REQUIRED TO HEET THE SUBSTANTIAL 
LOADS INPOSED BY THE AERODYNA I C  CONTROL SURFACES, ROCKET ENGINE 
GIMBALLING, J E T  ENGINE DEPLOYMENT, VALVE ACTUATION, FUEL P U M P I N G ,  A N D  
OTHERS NOT YET DEFINITELY I D E N T I F I E D .  A HAYOR CHARBCTERISTIC O F  
THESE LOADS I S  THEIR H I G H  RATIO O F  PEAK-TO-NORMAL POWER LEVEL, THE 
SHUTTLE PHILOSOPHY OF OPERATIONAL SURVIVAL WITH ONE CRITICAL FAILURE 
IMPOSES REDUNDANCY O F  APU@S; I T  APPEARS THAT THE MOST ECONOMICAL 
METHOD OF P R O V I D I N G  REDUNDANT SYSTEMS I S  TO PROVIDE F O R  APU OPERATION 
D U R I N G  THE ENTIRE M I S S I O N  O F  THE BOOSTER, AND D U R I N G  TRE LAUNCH AND 
REENTRY PHASE O F  THE ORBITER, WORK WILL BE DIRECTED TOWARD THE 
DEFINITION O F  APU DUTY REQUIREMENTS, ANALYSIS AND PRELIMINARY SYSTEB 
DESIGN, DETAIL DESIGN, A N D  FABRICATION O F  KEY COMPONENTS; DESIGN, 
FABRICATION, AND PERFORHANCE TESTING O F  AN APU SYSTEE4 TO DEMONSTRATE 
TECHNOLOGY READINESS. 

RTOP NO, 120-34-10 TITLE:  PLANETARY BATTERIES 
ORGANIZATION: J E T  PROPULSION LABORATORY 
MONITOR : BRIGLIO,  A. ,  J R .  TEL, 213-354-6137 
TECHNICAL SUMMARY 

PLANETARY BATTERIES; 2) THE DEFINITION AND RESOLUTION O F  INTERFACES 
RELATED TO LONG-LIFE- ATTERY SYSTEM INTEGRATION FOR FUTURE SPACECRAFT 
SUCH AS THE ADVANCED MARINERS A N D  OUTER-PLANET SPACECRAFT; AND (3) 
THE DEVELOPMENT O F  THE TECHNOLOG? FOR HEAT-STERILIZABLE BATTERIES, 
THE ELEMENTS O F  T H I S  TASK WILL BE ACCOEPLISHED BY: (1) 
INVESTIGATIONS O F  THE EFFECTS OF PARTICULAR ENVIRONRENTAL CONDITIONS 
ON BATTERIES;  2) THE DESIGN O F  SUITABLE BATTERY S Y S T M S ;  (3) THE 
DEVELOPMENT OF IABLE COMPONENTS AND O F  METHODS FOR ASSEHBLING A N D  
U S I N G  BATTERIES 4) THE TESTING AND EVALUATION OF COMPONENTS, 
BATTERIES, AND BATTERY SYSTENS. THE WORK WILL BE DONE BY CO 
AND BY IN-HOUSE EFFORTS. THESE DEVELOPMENTS ARE DIRECTED TO 
P R O V I D I N G  THE TECHNOLOGIES FOR PLANETARY MISSIONS REQUIRING 
LONG-LIVED BATTERY SYSTEMS (7 TO 12 YEARS) AND FOR MARS LANDER 
MISSIONS REQUIRING BEAT-STERILIZABLE BATTERIES, THUS F O R M I N G  A PART 
O F  TEE PLANETARY FOCUSED TECHNOLOGH PROGRAES. 

T H I S  TASK CONSISTS OF: (1) THE DEVELOPMENT O F  LONG-LIFE 



HTE BATTERIES 

TITLE:  ELECTROCRE 
S RESEARCH CENTER 
ARTZ, H. 9. TEL. 216-433-6910 

ECHNICAL SUHMAR 
ELECTROCHERICAL POWER DE I C E S  HAVE BEEN USED ON IRTUALLY EVERY 

LAUNCH VEHICLE A N D  SPACECRAFT FLO N TO DATE, A N D  WILL CONTINUE TO BE 
USED FOR THE FORESEEABLE FUTURE, THE BROAD SPECTRUfl OF R I S S I O N  POWER 
REQUIREMENTS ALREADY RNO N A N D  ANTICIPATED DICTATE DEVELOPMENT O F  A 
VARIETY O F  ELECTROCHEMICAL PORER SOURCES TO MEET THESE NEEDS, M A J O R  
EMPHASIS WILL BE PLACED ON AREAS DEALING WITH ADVANCES I N  CURRENT 
BATTERY TECHNOLOGY, H I G H  ENERGY SYSTEMS, AND SOLID I O N I C  CONDUCTORS, 
THE ALKALINE BATTERY TECHNOLOGY ORB SEEKS INPROVEMENTS I N  

BATTERIES, SPECIFICALLY INPROVED CADMIUFI AND SILVER 
ONG-EIFE SILVER-CADHIUB CELLS, A N D  SILVER-ZINC CELLS 

CAPABLE OF OPERATION AFTER HEAT-STERILIZATION AND LONG WET-STAND, 

0. 120-34-20 TITLE:  BATTERIES AND FUEL CELLS FOR THE SPACE 
SHUTTLE 

S RESEARCH CENTER 
TEE. 216-433-4000 

TED THAT THE M A I N  SOURCE OF ON-BOARD POWER FOR THE 
SPACE SHUTTLE BOOSTER WILL BE A MEDIUM-RATE BATTERY, I N  ADDITION, 
PEAK LOADS FOR BOTH THE BOOSTER AND ORBITER VEHICLES REQUIRE A 
BATTERY. THE TECHNOLOGY NEEDED TO CONSTRUCT P R I P I A R Y  SILVER-ZINC 
BATTERIES F O R  THESE PURPOSES ALREADY EXISTS,  HOWEVER, PRIMARY SILVER 
BATTERIES APPE R TOO EXPENSIVE TO BAKE REPLACEMENT AFTER EACH FLIGHT 

E, THEREFORE, TECHNOLOGY WORK TO ARD DEVELOPING A 
I N C  SECONDARY BATTERY CAPABLE O F  YCLIC OPERATION COUPLED 
T LONG WET-STAND I S  REQUIRED, THE PROJECTED POWER 
ENTS F O R  TH ORBITER STAGE OF THE SPACE SHUTTLE APPEAR TO BE 

IDEALLY SUITED F O R  F Ii HYDROGEN-OXYGEN FUEL CELL. THE LOW 
TEMPERATURE, ALKALI ATRIX-TYPE CELL I S  THE PREFERRED CHOICE, 
WHILE EXISTING TECHNOLOGY I T  CONSTRUCTION OF A SYSTEM 
SUITABLE FOR 0 SEVERAL SHUTTLE FLIGHTS B PIAJOR I M P R O  
FUEL CELL A N D  E I F E  I S  DESIRED, A CO BINED IN-HOUSE 
CONTRACTUAL PR I L L  BE UNDERTAKEN LEADING TO ARD A FUEL CELL 

ANTIBk IEPROVEfiEWTS I N  L I F E ,  S P E C I F I C  WEIGHT A N D  
AS COMPARED TO PRESENT-DAY SYSTEMS. T H I S  WORK 



WfEL BE COBRDIIiITED VHTH THE SPACE SHUTTLE FUEL CELL TECWROkOGI 
EFFORT AT FISC, 

RTOP 10, '820-60-01 TITLE: P ER PRQCESSIBG RESEARCW 6 W D B H ~ ~ C E D  
F O R  ELECTRIC PROPULSION 

EL, 215-433-4000 

0. 126-60-02 TITLE: AIRCRAFT ELECTRICAL P O  
TECHNOEOGY 

S RESEARCH CENTER 
TEE, 216-433-4000 

ED AIRCRAFT ELECTRIC SYSTE 
H W SUBSTANTTAX TNCRE 
GHT A N D  SUPPORTING GR 

EL ELECTRIC 
L WEIGBT OF PAYLOAD YS FLIGHT E Q U I P  

NO. 120-60-04 TITLE:  ELECTRICAL P O  ER PROCESS1 
DISTRIBUTION F O R  PLANETARY SPACECRAFT 

RGANIZBTION: J E T  PROPUESIO LABORATORY 
BRIGLIO, A , ,  R ,  TEL, 213-354-6137 

VIDES FOR THE DEV F POWER PROCESS1 
POWER DISTRfBUTIOHB A I D  RELA CQNPIGURATION B 
INTEGRATIOW TECHNOLOGY FOR F SPACECRAFT, I T  DEPEEOPS 
THE HECESSaR CAPABILPTYB TECHNIQUES A N D  HARDWARE 

UCE HIGH-RELH POWER S P S T E  

EHGKT O F  50  LBS/ 
FPLILURE, CWNIOT BE CWRRHED OUT WI 

TO BE DONE INCLUDES: (1  
ER P R O C E S S I I G  AND D I S T R I B  
G 1% TRE THER OELECTRIC OUTER PLANET SPACECRAFT 
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(TOPS) PROJECTB (23 THE DEBELOPHENT OF WE TECHNOLOGY PROTOTYPE OR 
BREADBOWRD POWER PROCESSING LEEJSENTS F O R  WDV 
SPACECRAFT, THE PURPOSE O F  H I S  WORK I S  TO 
A P P L I C A B I L I T Y  OF WE TECHNOLOGY EPSERGHBG FRO TRY A I D  N A S A  
CENTERS TO FUTURE ffISSPOWS, THE WORK WILL BE CARRIED ONLY FAR ENOUGH 
TO PROVIDE ADEQrtBATE J U S T I F I C A T I O N  TO FUTURE PROJECTS THAT THE 
TECHNQLOGY I S  pBFXIGHT READHg* A N D  IS CAPABLE O F  BEIWG ADAPTED TO 
TYPICAL j p  HWRPWER-TBPE*e PLAN ET ARY SP ACECR WFT REQUIREMEWTS e 

RTOP BO, q2O-60-06 TITLE:  ER PROCESSING A N D  DISTRIBUTION 
HNOLOGH FOR EARTH ORBITAL SPACE 

SCIENCE A N D  APPLICATIONS SATELLITES 
RGWHIZATIOB: GO D SPACE PLIGHT CENTER 

W, R ,  "SEX, 3 0 1 - 9 8 2 - 5 8 4 5  

POsER CONDITIONING DE ENTS A R E  SEEKING TO INCREASE 
CONVERSION E F P I  I E N C I E S ,  U T I L I Z E  VERY LOW INPUT VOLTAGES 
A N D  TRANSFER PO ER FROM A STATIONARY OR ORIENTED PLATFOR 
SOLAR A R R A Y  OR NTENNBI TO A SPINNING VEHICLE. IWVESTIG 
THICK F I E  TEGRATED C I R C U I T S  AND THE UTILIZATTON OF FERROMAGNETIC 
AND A I R  C ERS S O  AS TO REDUCE WEIGHT A N D  S I Z E  OF POWER 
COPJDTTIBN S I S  PROPOSED, 

20-40-10 T I T L E :  SPACE SHUTTLE ELECTRICAL POWER PROCESSING 
AND DISTRIBUTION TECHNOLOGY 

TEL, 2 1 6 - 4 3 3 - 4 0 0 0  

OBJECTIVES: ESTABLISH TECHNICAL C R I T E R I A  FOR CONCURRENT 
OPTIMIZATION O F  ELECTRIC POWER SOURCESB DISTRIBUTION,  CONVERSION A N D  
U T I L I Z A T I O N  TECHNOLOGY FOR DESIGN O F  PO ER SHSTYHS A I D  THEIR 

REUSEABLE LARGER HYBRID A I R  A N D  SPACEBORNE CRAFT, 
R C A P A C I T I E S  I N  THE ORDER OF TENS O F  KW I N  S P I C E  AND 
A WHEN AIRBORZJE, A N D  WITH DUE CONSIDERATION O F  THE 

N S I T I O N  PHASE D U R I N G  REENTRY INTO THE BTBOSPHER. 

RTOP NO, 120-60-13 T I T L E :  PYROTECHNIC PO ER A N D  CONTROL 
ORGWNIZATION: J E T  PROPULSIOPI LABORBTOBY 
BONITOR: BRIGLIO,  A m p  J R .  TEE, 2 

ORKl BOTH ANALYTICAL A 
THE STATE-OF-THE-ART I 

TECHNIQUES F O R  THE ACTUATION O F  ELECTROMECHANICAL A N D  EEECTRO 
THE APPROACRES VILE BE T 

STATE ELECTROCHE 
D BPTIPITZE C I R C U I  
kTANT CONCEPTS I N  BREADBOARD WRITS, 
OGY FOR DELIVERING, CONDITIONING, 



STORAGE, PULSE S H A P I N G ,  AND S ITCHING O F  ELECTRICAL POWER AHD FOR 
AL SUBSEQUEHCI G LOGIC TO ACTUATE ELE RO-HECHAHICAE A I D  
0-EXPLOSIVE DE I C E S  ARE REQUIRED FOR TgRE SPACECRAFT U N D  
I O N S  O F  LONG L I F E  AND/OR E 1  

TO COORDINATE T H I S  RTOP A/ERC, NO WORK 
DONE BY ERC ALONG THESE UT OF ERC IWCRE 
NEED FOR T I  ELY E X E C U T I ~ N  O F  T H I S  TASK, 

RTOP NO. 12 -30-10 TITLE:  NUCLEAR EHICLE- SP ACECR AFT S HIELDING 
DESIGN AIALYSIS  

ORGANIZATION: HARSHALL SPACE FLIGHT CENTER 
PIONITOR: HILES,  G, TEL, 205-453-1120 
TECHNICAL SUHFIARY 

THE OBJECTIVES O F  THE PROGRAH ARE TO FURTHER DEVELOP AND 
EIAINTAIN A SHIELD N G  DESIGN AND ANALYSIS CAPABILITY AND TO U T I L I Z E  
T H I S  CAPABILITY I INDEPENDENTLY-CONDUCTED SHfELDING STUDIES FOR 
APPLICATION TO NUCLEAR STAGE DEVELOPHENT, THE CONCEPT O F  NUCLEAR 
PROPULSION H A S  BEEN THOROUGHLY STU IED,  A N D  THE F E A S I B I L I T Y  O F  
WORKABLE SPACE PROPULSION SYSTEHS ELL DEHONSTRATED, H A I Y  PROBLE 
S T I L L  EXIST,  HOWEVER, AElONG THE MORE SIGNIFICANT OF WHICH I S  THE 
ADEQUATE ASSESSMENT O F  A N D  PROVISION F O R  THE RADIATION E N V I R O N ~ E N T ~  
I N  ORDER TO PROTECT ADEQUATLY ALE CO PONENTS, SYSTEMS, A I D  PERSONNEL 
AGAINST THE DELETERIOUS EFFECTS O F  N CLEAR RADIATION, I T  I S  NECESSARY 
TO U T I L I Z E  COHPLEX RADIATION TRANSPORT PROCEDURES TO DETER 
RATES AT V A R I O U S  LOCATIONS AROUND THE REACTOR SHIELD ASSEHBLY AND TO 
DESIGN SHIELD TO REDUCE A N Y  EXCESSIVE DOSE RATES TO ACCEPTABLE 
LEVEES, TO OBTAIN THOSE GOALS, A PROGRAFI O F  CONTINUING CODE 
DZVELOPHENT AND REFINEMENT ISUNDER AY, ALONG WITH A SUSTAINED EFFORT 
TO COLLECTI UPD TE,  EVALUATE, A N D  REPARE INPUT DATA F O R  USE I N  THE 
AVAILABLE CODES THE CALCULATION ETHODS ARE USED TO OBTAIN 
OPERATIONAL DOSE RATES, ACTIVATION LEVELS, AND AFTER-SHUTDOWN 
RADIATION FIELDS F O R  TYPICAL NUCLEAR VEHICLE CONFIGURATIONS A N D  TO 
A I D  I N  SHIELD DESIGN OPTIEIZATION STUDIES,  

5 TITLE:  TELEOPERBTOR SYSTEBS DEVELOP 
ORGANIZATION: SPACE NUCLEAR PROPULSION OFFICE 
MONITOR : JOHEBSEB, E, G ,  TEL, 301-973-3353 
TECHNICAL S U ~ H ~ R Y  

COHPONENTS BBD SPSTEFIS 
YEARS, THESE 
IN-HOUSE PROJE 
FABRICATION, A OUNTED ON 
VEHICLE, A N D  R 
R A D I O  LINK, T 
MASTER-SLAVE H 

THERE HAVE BEEN TECHNOEOGY INVESTIGATIONS O F  TELEOPERATOR 
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IGATE TECHNIQUES F O R  COBPUTER CONTROL O F  RATE CONTROLLED 
AND DEVELOP ENT O F  A HEAD CONTROLLED T 

ST BED I N  ORDER TO TRY 
IGATION TO DETERMINE I F  

ANIPULATOR OPERATORS, 5 DESIGN A N D  
ENT. SPECIFICALLY A EAR E WALL MOUNTED 
ALLATION VEHICLE, SEVERAL TELEOPERATOR 

SYMPOSIA HAVE BEEN HELD OVER THE PAST 6 YEARS I N  WHICH CURRENT STATUS 
A N D  FUTURE DIRECTIONS WERE DISCUSSED. THE MOST RECENT ERE A NUCLEAR 
SHUTTLE IN-SPACE MAINTAINABILITY SYMPOSIUM HELD D U R I N G  FEBRUARY, 
1970, A N D  A TELEOPERATOR CONFERENCE AT msc DURING @ARCH, 1970. 

RTOP NO. '621-30-17 TITLE:  NUCLEAR STAGE STRUCTURES 
ORGANIZATIO :: SPACE NUCLEAR PROPULSION OFFICE 
MONITOR: MILLER, D. J. TEL,  301-973-4547 
TECHNICAL SUHMARY 

NUCLEAR STAGE DEFINITION PHASE A STUDIES UNDERWAY S I N C E  JULY 
1969 RAVE EVOLVED A S E R I E S  OF CONCEPTS BASED ON USE O F  THE SPACE 
SHUTTLE AS A CARRIER FOR TRANSPORTING NUCLEAR STAGES TO EARTH-ORBIT. 
SINCE TYPICAL NUCLEAR STAGE MISSIONS REQUIRE 300,000 LB, O F  LH2 
PROPELLANT, T H I S  REQUIRES MANY LAUNCHES OF A SHUTTLE TO TRANSPORT 
MODULAR NUCLEAR STAGE TANKS LIMITED TO DIMENSIONS OF THE SHUTTLE 
CARGO BAYI I . E . ,  15 D I A ,  X 60 LENGTH. ADVANCED STRUCTURAL DESIGN A N D  
ASSEMBLY CONCEPTS ARE REQUIRED TO MINIMIZE THE NUMBER OF SHUTTLE 
FLIGHTS REQUIRED TO ORBIT THE REQUISITE NUMBER OF MODULES FOR A 
MISSION, SIMILARLY, THE NUMBER O F  RETURN FLIGHTS O F  THE SPACE 
SHUTTLE F O R  REFURBISHMENT O F  NUCLEAR MODULES ON EARTH MAY BE REDUCED 
BY PROPER ATTENTION TO STRUCTURAL DESIGN. 

211-30-18 TITLE:  NUCLEAR ROCKET APPLICATION A N D  TECHNOLOGY 
PLANNING STUDIES 

ORGANIZATION: SPACE NUCLEAR PROPULSION OFFICE 
PIONITOR : SCHWENK, F, C, TEL,  301-973-4547 
TECHNICAL SUMMARY 

STUDIES OF NUCLEAR ROCKET APPLICATIONS HAVE BEEN CONDUCTED 
D U R I N G  THE PAST YEARS TO PROVIDE REQUIREMENTS A N D  GUIDANCE F O R  
PLANNING DEVELOPHENT A N D  TECHNOLOGY PROGRAMS, SOHE O F  T H I S  WORK CAN 
A N D  I S  BEING DONE IN-HOUSE AT MAD A N D  THE N A S A  CENTERS. ON OCCASION, 
I T  I S  VALUABLE TO CONTRACT FOR STUDIES AS THE NEED REQUIRES TO 
DEVELOP NEW ANALYTICAL TOOLS, TO INTEGRATE THE NUCLEAR SYSTEHS WITH 
THE SPACE SYSTEMS, TO EXPLORE THE VALUE OF NEW CONCEPTS AND 
PERFORMANCE IMPROVEMENTS, AND TO CONSIDER UNIQUE MISSIONS, T H I S  RTOP 
COVERS CONTINUATION OF A GRANT I T H  PRINCETON UNIVERSITY A N D  O F  THE 
STUDY ACTIVITY BY HE AEROSPiiCE CORPORATION I N  THE AREA O F  REUSABLE 
NUCLEAR STAGE (RNS APPLICATIONS. PREVIOUS AEROSPACE STUDIES WERE 
CONDUCTED UNDER J O I N T  N S A / U S A F  F U N D I N G ,  WITH PRINCIPAL N A S A  
HANAGE~ENT BY OMSF BUT I T H  SNPO DIRECTION O F  THE RNS TASK, F Y  1971 
EFFORT BY AEROSPACE, I F  CONTRACTED, WILE BE FUNDED BY SNPO. 
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RTOP 10, 421-30-19 TITLE: WEUSWBEE WUCLEBR STAGE TECWIOLOGP 
RGAWIZATION: HARSHALE SPACE FEIG 
OBITOW 2 @TLES, @e 

A N D  THE ORBITW 
THE USE OF SOL 

O BE PVRSUED 

22-05-07 TITLE:: FLIGHT SAFETY R b D  
ORGANIZATION PROPULSIOH O F F I C E  
EIIOPJITOR: TEL, 301-973-4335 
TECHPYICBL SU 

DURIPIG THE NUCLEAR ROCKET TECH LOGY PROGRAEI, THE NER'BA EN 
ESTIGBTED FRO A SAFETY VTE OIFIT TO ESTAB I S H  B A S I C  ET 
ELOPES ON CHE ECAL A N D  PHYS AL REACTIONS HICW COULD 0 

A N D  TO ESTABLISB P R O B A B I L I S T I C  E S T  WTES O F  DOSE EFFECTS,  THE 
PURPOSE O F  HE SAFETY PROGRA AS TO IDENTIFY I N  B G R O S  
SAFETY A D V A  RE NUCLEAR ROCKET, 
I N I T P B T I O N  ANOTHER TYPE OP SBF PROGRAH I S  
WOW NEEDED TO CONSOLIDATE THE RESULTS O F  PAST STUDIES A N D  TO 
ERPBASIZE OPERATIONAL SPECTS O F  THE NU LEAR ROCKET S O  THAT SWPET 
REQUIREMENTS CAN BE DE ELOPED A I D  FED T TO THE OVERALX ENGIWE WED 
STAGE DESIGN, STUDIES ARE BEING ADE BY THE STAGE A N D  ENGINE 
CONTRACTORS FOR EACH O F  THEIR ELE E l T S  O F  THE NUCLEAR ROCKET PROGRBM, 

OVERAXE STUDIES MUST BE PERFOBHED TO LOOK AT IUCEEAR ROCKET 
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OPERATBOBS FROB A BROaDEB VIEW, AND TO EXABINE IHTERFACES AID TO 
IDEWTPFP UBTIQUE NEEDS, T H I S  I S  TO BE CABRIED OUT THROUGH CONTRACTORS 

E SY'STEBS SAFETY CAPBBIEITY,  EXCEPT WHERE W6D NEEDS ARE 
I E D ,  I N  THE LATTER CASE THE STAGE, ENGIPIE OB W SPECIALTY 

CONTRACTOR E BE UTILIZED TO OBTAIN DATA, THE WPPROACH WILL VARY 
HETHER A SAFETY EOGTC WNAL'HSHS TECHWIQUE I S  BEING USED 

ATPOW I S  BEING OBTAINED TO FILE G A P S  I W  
K$JORLEDGE Mi18 I L L  BE W CONTIWUATTOW OF P R I O R  YEAR 
CONTRBCTS OR GRANTS, WLH, OF THE OUTPUT B I L L  BE USED TO GEHERATE 
ENGINE O R  STAGE WEQUIBEREWTS, T ESTABLISH CRITERIA,  OR TO W I D  IW 
ESTWBEISHPBG W F I R B  BASE OF KNO EEDGE TO ASSURE THAT NUCLEAR ROCKETS 
YAY BE SAFELY FLOWNe 

RTOP PgO, 122-28-13 TITLE:  WPPLHCWTION OF CONTROLLED THER 
0 PROPULSION 

ORGWNIZBTHOW: LEWIS RESEWRC 
BONITOR :: TEL, 2 1 6 - 4 3 3 - 4 0 0 0  

WILL BE CONDUCTED TO DE I NE 
AREAS I N  THE WPPLICATIO 

CONTROLLED FUSION TO SPACE PROPULSION. E PHWSIS WILL BE PLACED OB 
0 THE ATTAIN 
I L L  BE CENTE 

HlCH HAS BO NEUTRONS AS DIRECT PRODUCTS, 
THE NECESSARY CONDITIONS F O R  PRODUCTICOR F R O  T H I S  REACTION 

WILL BE S P E C I F I E D ,  W ES OF EIADHATHON AND PARTICLES 
ESCAPING WILL BE EXA THE REQUIREMENTS FOR SHIELDIHG 
WND COOLING O F  STRUCTURES ABD COHPONENTS, PLWSEA HEWTI 
CONFHWEEENT STUDIES WIEZ BE CARRIED OUT E T I C  CONFHGURWTIOHS 
iIPPROACWING THE S I Z E  AND STBEBGTHS THAT NEEDED I N  THE SPACE 
APPEICBTIBW, T H I S  PBVOLBES SUPERCONDUCT 
CLOSED A N D  OPEN I T H  F I E k D  STRE 

CIEWTLY HOT WNBD DENSE PLAS 
THE TRWNSFER O F  EWERGT F R  

ILL BE BADE TO REDUCE TKE MASS O F  SUPERCOBDBCTORS A N D  
ASSOCIATED CRYOGENIC SYSTEBSe 

NO, 122-28-118 TITLE:  AD ABCED BUCLEAR PROPULSIO'PT COHCEPTS 
PZATIOEB: SPACE BUCLEWR P O Q U E S I O N  OFFICE 

BOHITOB :: TEE, 301-973-@547 

F T H I S  RESE RCW I S  TO INVESTIGBTE 

A USEFUL F O R  FOR ROCKET PROPUESIBN APPLICATIONS 
WD'VANCED NUCEEWW PBOPULSIOl CONCEPTS TO DETER WETKER THEY WRE 

THE ROTWTI G FLUIDIZED BED CONCEPT OF DUST BED RE 
AND THE NUCLEAR LIGHT BULB CONCEPT O F  CLOSED CYCLE GASEOUS CORE 

ED; BESEHhRCHOW OPEW CYCLE GAS CORE 
DEW LERC SPQESOBSHIP,  THE KEY PROBLENS 

O F  THE DUST BED COlCEPT HAVE ROT BEEN IDERTIFPED AND THE RESEWRCH TO 
BE SUPPORTED I S  DESPGHED TO ESTBBLISH AND INVESTIGATE THESE PROBLEHS 
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ONCE I D E N T I F I E D ,  THE KEY PROBLE S O F  THE NUCLEAR LIGHT BULB CONCEPT 
HAVE BEEN I D E  I E D  A N D  GENERALLY DEAL C A P A B I E I T I E S  O F  
THE TRANSPARE ALL TO SURVIVE I N  THE E AL AND NUCLEBR 
ENVIRONMENT, THE CHARACTERIZATION O F  A N D  SPECTRAL 
ENVIRONMENT, ESTABLISHING TESTS THAT REALISTICALLY SIMULATE THE 
ACTUAL ENGINE DITIONS,  A N D  (49 ESTABLISHING A STAR UP A N D  R U N  BODE 
THAT I S  COMPATIBLE WITH THE C A P A B I L I T I E S  O F  THE SYSTE e THE NUCLEAR 
LIGHT BULB RESEARCH I S  PRIHARILY DIRECTED TOWARD THE SOLUTI 
THESE PROBLE R ,  THE TOOLS TO CO DUCT SUCH RESEARCR 
ALWAYS AVAIL UCH O F  THE EFFORT UST BE DIRECTED TO 
DEVELOPING TEST TOOLS, 

RTOP NO. 122-28-20 TITZE:  F E A S I B I L I T Y  O F  GAS-CORE REACTORS 

PIONITOR: ROEI, F, E. TEL, 216-433-4000 
TECHNICAL SUHMARP 

RESEARCH WILL BE CONDUCTED I N  THE AREA OF ADVANCED NUCLEAR 
PROPULSION ON GAS-CORE REACTORS. '0, DO HOT FLOW STUDIES THAT 
SIMULATE TO AN INCREASING DEGREE THE FLOW SITUATION THAT WOULD E X I S T  
I N  A NUCLEAR ENGINE. 2. DO LARGE-SCALE, COLD-FLOW EXPERIMENTS TO 
DETERMINE SCALING LAWS NECESSARY TO RELATE OBSERVATIONS FROM 
LABORATORY STUDIES TO A FULL S I Z E  ENGINE. 3, DO NUCLEAR CRITICAL 
EXPERIHENTS TO PROVIDE BASE POINTS FROB WHICH PREDICTIONS O F  ENGINE 
CRITICAL HASS CAN BE MADE F O R  THE NEB GAS-CORE CONFIGURATIONS THAT 
RESULT FROM THE NEW FLOW STUDIES,  TO ALLOW ENGINE CONFIGURATION AND 
FUEL SELECTIONS THAT WILL PIINIMIZE THE CRITICAL MASSs A N D  TO FURNICH 
DATA F O R  S T A B I L I T Y I  DYNAHICS A N D  CONTROLEABILITY DETERHINATIONS, 

ORGANIZATION: LE I S  RESEARCH CENTER 

RTOP NO. 122-29-13 TITLE:  CONPONENT AND GENERAL SUPPORTING 
TECHNOLOGY 

ORGANIZATION: SPACE NUCLEAR PROPULSION O F F l C E  
PIONITOR: G A V I G A N ,  F. X, TEL, 301-973- 
TECHNICBL SUHEILAR 

THE SPACE NU LEAR PROPULSION OFFICE HAS CONDVCTED C 
TO SUPPORT REACTOR TESTS,  TO PROVIDE TECHNOLOGY FOR NER 
ADVANCED TECHNIQUES AND TO PROVIDE BASIC DESIGN A N D  HAT 
T H I S  WORK WILL CONTINWE, BUT PRIHARILY IPI BREAS O F  ADVANCED 
COMPONENTS, TECHNIQUES, AND DATA REQUIREHENTS, 

RTOP NO, 122-29-14 TITLE:  HYDROGEN PROPERTIES E ALUATION, HANDLING 

ORGANIZATION: CE NUCLEAR PROPULSION 0 
NONITOR : ILLER,  D. J, TEL, 301-973-4547 

EXTENSIVE TECHNOLOGY I N  ESTIGBTIOWS S P A N N I  
PARALLEL TO THAT O F  THE NER B PROJECT HAVE PRO 
THE AREA OF HYDROGEN PROPERTIES AND CRYOGENIC I 
THE DEPTH O F  KNO LEDGE H A S  INCREBSED, 

TECHNIQUES, A AGE TAIRAGE 
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HWBE BEEN CORDUCTED, PRESENTL PHASIS H A S  BEE 

ALLELIEYG T H I S  EFFORT 
LIZED HEASURING 
O L I D f i I Q U I D  RATIOS IH 

PROSPECTIVE LAUNCH 

0. 422-29-20 TITLE:  IHPRO PONENTS A N D  ATERIALS FOR 
SOLID CORE NUCLEAR ROCKET ENGI 

TECHNICAL S U  
ROVIDE BASIC TECHNOLOGY FOR IMPROVED C O W O N E I T S  FOR 

UCLEAR ROCKET ENGINES, RESEARCH WILL BE CONDUCTED I N  THE FOLLOWING 
N SOLID LUBRICANTS; 
STRENGTH A N D  THE LOW L E  FATIGUE 
CKET NOZZLE COATINGS A N D  HEAT 
R I N G  RESEARCH BEING CONDUCTED 

UNDER RTOP 

RTOP NO, 12Q-07-13 TITLE:  S A N D  ABLATIVE 
R Y  H I G H  SPEED 

TEE. 703-827-3285 

HEAT 

THE OBJECT1 E O F  T H I S  RESEARCH ARE TO DEVELOP TECHNIQUES AND 
APPARATUS FO TESTING HEAT-SHI ATERIALS I N  I G H  ENTHALPY A N D  
HIGH-RADIATI E HEATING ENVIRON ASSOCIATED I T H  VERY H I G H  SPEED 

NTRIES A N D  TO DET E THE RESPO E O F  HEAT-SHIELD 
ATEWPAES TO SUCH C O N ~ I T I O N S ~  DDITIONAL 0 ECTIBE IS TO OBTAIN A 
ETTER UNDERSTAEJIDING O F  O F  LONG TER SPACE EXPOSURE ON THE 

PERFORHANCE O F  ABLATION ALS. THE RESEAR WILL CONSIST O F  
INVESTIGATION O F  WTERIAL RESPONSE B ANALYTICAL STUDIES CONDUCTED 
IN-HOUSE AND ON A GRANT. I N  ADDITION, EXPERI EEJITAE EVALUATION 0 
HATERIAL RESPONSE TO H I G H  RADIATIVE HEATING R TES WILE BE PE 
BY CONDUCTING CONTRAC OUSF DESIGN STUDIES O F  
PRODUCING H I G  

LL BE CONDUCTED 
-HOUSE EXPERIBEN 

E THE EFFECT O F  SPACE EXPOSURE 
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ON ABLATIVE EIIATERIAE PEBPOWHABCE DUPING EITBI, 

-07-13 TITEE: AND ABEBTIVE HEAT 
BY-HIGH-SPEED 

ORGBNIZATHB E S  RESEARCH 
F¶OKtTOR: 

5 TITLE:  J U P I T E R  ENTRY AEROTHEREODYNA I C  WESEWRCH 
PROPULSION LABORATORY 

CDONUD, R e  R ,  TEL,  213-354-6186 

E: DUE TO THE BNTENSB S C I E I T I F I C  INTEREST I 
ATNOSPWERBC TO TH9 PLBNET J U P I T E R ,  THE SOXUTION O F  SPA 

BDYNAFIPC PROBILEHS BSSOCPATED I T H  THE PROBE 
BARP OBJECT O F  O U R  RESEARCH, B, APPROACH: 

CAPABILITY FOR PRBDUCIRG SHOCK VELOCITIES UP TO 35 
HETIC WNHULAR-ARC AWRC) SHOCK Ip BE CURREBTLY UNDER 

I T E  WI E X I S T  G EXTREHE UETRB- 
TER TO BEASU GAS RADIANT FLU 

T I B E S ,  RBDIW C O O L I N G  EFFECTS 0 RADIATIVE FLUX, P 
RADIATIVE FL TS,  AND E Q U I L I B R I U  
EMISSIONe 0 ALYTICAL TECHNIQUES 

TBNT SHOCK-BEWTED J O V I A N  G A S  RADIATIVE RELWXWTIOI 

DE HWSS TRANSFER AT THE ENTRY PROBE 
ASSIBE BB'LBTIQ EFFECTS AND POREULWTE APPD 

AS'IBMPTOTEC EXPANSIONS, C, PROGRESS: CORPUTER 
G USED TO DETERHIBE 

VISCOUS R A D I A  fPG HYPERSONIC BEUNT BODY FLOW 
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~ E k O C I ~ Y - D E B S T F Y - D E C E E ~ ~ ~ T ~ ~ ~ - T E ~ P E R A T ~ R ~  WID BRGLE-OF-ATTACK 
PROFILES FOB ENTRY 0F A PROBE I N T O  TRE WTiPIOSPHERE O F  S B P I T E R 6  
ALLOVIFgG FOR PEWBETWRY R O T R T H O I ,  SKIP-BUT AND RETURB ~ A ~ ~ ~ ~ E R S ~  
ENTRY PWTO THE J O V T R E  IPTHIBSPHERE WESULTS IW B TBTH SHOCK EAFPER ON THE 
BODY WEB SO ALLOWED US TO USE TEE VOB HPSES TBWRSFORPIATION TO BNWEIZE 
THE RADIATHEG FLOW-FIELD PROBLPRe THE SOLUT-fOPa OF THE LIOB-ISOTRERHAE 
SHOCK LAHER 0SIP;EG BONTE CARLO EETBODS H A S  BEEN ACHIEVED, EB?COPBR&GING 

E BEEN OBTRINED WITK A DEVELOPPIEWT VERSIOW OF OUR PIBRRC 
DRIVER WPqPCW V A S  INSTALLED ON A I  EXISTING ELECTRIC-ARC SHOCK TUBE, 
DISTRIBUTED RADIBTIBE PLUS COEBECTIVE HERT FLUX H A S  BEER MEWSBBRED OB 
AH ENTRY PROBE HQDEIL, RESDETS RGREE VITR IWHERICWL SOEBBTIOBS, THE 
HEASURED N- PWOTOHOWKZWTEOR CROSS-SECTHOES AGREE WITH OUR EWREIER 
THEORETICAL RESULTS, SEVERAL REPORTS 81 TBERHOCHERICWE PROPERTIES O F  
SHOCK-HEATED PEALIETARY ATHBSPHERIC GASES VERE PUBEXSHED, 

RTBP BO, 7 2 b O 7 - 7 7  TITLE:  GEHERALIZED SPACE VEAPCEE WERODYWAHHCS 
ORGAIIZATION: kRHGEET RESEARCH CERTER 
HOBITOR: BROOKS, e, w e  TEL, 703-827-3285 
TECHNICAL S U R H A R Y  

WERODYWWHIC CHWRWCTERISTPCS O F  SW&RP AND BEUWT HOSED CONFIGURATIONS 
FOR B A L L I S T I C  WND ZTFTHIG ATWOSPBERIC ENTRY BODIES fl BWRHBUS SPEED 
RANGES ABD TO STUDY THE DYWAEICS OF BODIES BWD CONTROL SHSTEHS P I  
ORDER TO DERIVE M E T R O S  FOR CWECU%ATI&fG TWE HOTTON OF BODIES; I1BD TO 
DEVELOP METHODS TO REDUCE THE UHCEWTWHNTHES ASSOCIATED 
PREDICTING THE WEBOTHERPKODYNWNICS OF EXPENDiIBLE B I D  REUSBBLE LAUNCH 
VEHICLES 

TO D E T E R R I I E  BY THEORETICAL AEWD EXPERIHENTWE NETHODS THE 

RTOP BO, 624-07-18 TITLE:  GENERALIZED 'REENTRY EJ[EBTIWG BHD HEWT 
PRQTECTfOl  TECE&YOZOGY 

TION: LWNGLEY RESEaRCH CEBTER 
BROOKS, G, V, TEE. 703-827-3285 

I B E  O F  T H I S  WORK TWCEUDES TEE DEVEEOPEEBT O F  THE BASIC 
TECHRHICAE S W ~ ~ ~ R  

ND HEWT PROTECTION TECHEOLOGY REQUIRED FOR A BROAD 
ENTS, FLIGHT VELOCITIES  O F  IHTEREST RANGE F R O B  20 

K PT/SE@ TO 50 K FTpSEC AND AB0 E F O R  EHTWH THTO V & R P O U S  
I N  TBE APPROPRIATE BELOCITY REGSHE, THE AREA 

G A S  RADIATION HEAT TRAWSPEB, THE CO89PLIlG BET 
WBLATICON PROCESS, TEE TOTAL WBEWTIOI PROCESS, BOWIDAR'IB EWYEW 
TRANSITION IHCLUDTRG BBLWTIOI EFFECTS, A I D  TBBRBUL NT HEAT TRBNSFER 
WITH A N D  WITBOPBT HASS HTIOWg,  EIKEXY UETIHATE PPEICWTION OF T H I S  
TECHEBLOGY PICZDDES W IETY OF H I S S I O H S  REQUIRIEG EARTW ENTRY AND 

E R T B I I  PLAIETWRI ENTR ISSHQNS, THE AIBEYTICWIL WPPROACW TO TWIS 
ORK IHCLUDES THE DEBE XPEOITWTIBN OF CORPREBEWSPVE 
BHERICAL SO'ZUTPOIS, TRE TAB, EFFORT WILE EHPEOY E X I S T 1 8 6  

GROUND F A C I L I T I E S ,  SOME O F  WHICFP REQUIRE SONE HODIFICWTPBHS, 
EXISTIHG FLIGHT DBTB WILL ALSO BE U T I L I Z E D  IN TBIS WORK AND WE EFFORT 
TO DEFINE CRITICAL RESEARCH FEIGHT EXPERPHENTS BILL BE PURSUED, 
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RTOP 80, 9 2 4 - 0 7 - 2 3  TITLE:: DECELERATOR TECHNOLOGY FOR PEWBETBRY 

TEL, 763-827-3285 

T WND IBFLWTHOR 
ELERBTOR AND 

RTOP NO, 1 2  

I X A T I O H :  ~ ~ N ~ L E Y  RES 
~ O ~ ~ T O ~ :  EL. 703-827-3285 

SELECTED P 
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EL, 703-827-3285 

EST TECHIIQUES,  AND 
E ALSO BE 

RTOP NO. 124-07-27 TITLE:  ED SPACE SHUTTLE: OPERATIONAL 

EL,  703-827-3285 

RDINATED SPACE 
E BASIC RESEARCH 
LICWBEE TO THE 

EWS O F  ENERGY 
ORK I N  THESE 
TEE RTOP@S 08 

&k IllMAEYSIS STUDIES 
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BTOP HOC '4 2@-07-28 "%%FEE: E&.lBED SPBCE SBUTTLEZ ~ E R O T ~ E ~ ~ ~ O ~ ~ ~ ~ ~ ~ ~ S  
O F  BOTH %OB WID HIGH CBBSS RBRGE COlCEPTS 

OWGARHXBTKBB: RHES RESE;ehRCB CERTER 
MOBITOW: TEL, 435-961-2245 
TECRBfCAE ~~~~~~~ 

SHUTTLE VEEICEE PROPOSED F O R  HIGH WHD LO 
I D  FPlD THE 101 TO A E R Q T ~ ~ ~ ~ O ~ Y @ W ~ I C  
HICLES II s O F  PHASE B STUDIES,  
OF ORBITERS RESULTING FROB COBTRACTOR A I D  
k BE TESTED I BSOEaICg TRABSOlIC,  SUPERSONIC 
ITIES, S H A D 0  PH W I D  O I L  FLOW PHOTOGRBPHS AND 
ILL BE OBTWINED AT H PERSOIHC SPEEDS A I D  

ED THROUGH0 
REDBCTPPVG T 
EB TO P B C I k  

TES O F  OTHERS 
HGHT COIDBTIO 

'824-07-29 TITLE:: ELOPMENT WWD 
S H I  EED PI ATERS: WL S 

TEE, Q45-941-2265 

CBIDIDWTE HATERIAES FOR USE I N  SPACE SHUTTLE THEREAL PROTECTION 
EL BE ~ ~ ~ L ~ A ~ ~ ~  TO DETER P E R F ~ R M ~ N C E  AND TO IDEHTIFH 
DES, SBNPLES O F  C A N D I D A  TERIAES (BET"BLE1C WHD 
IC] WILL BE TESTED I N  ARC-SET F A C I L I T I E S  CB'PIBBZE O F  

EB O F  FUkfi-SCALE 
PGWTED INCLU 
8 CARBON PHE EBOEIC A N D  HARDENED 

COHPBCTED FIBERS, EBPHBSHS RILL BE UPOW THE E'QWILUWTTOI AWD 
~ E ~ E ~ ~ P ~ ~ l ~  OF MAITEREBLS BICH REQUIRE L I T T L E  OR NO REFURBISHHEIT,  

NOo 124-07-30 TITLE:  SPWCE SHUTTLE - THEREAL PROTECTIOR SYSTE 
I"EWTI0N:  HABIED SPBCECBAPT CEITER 

BOE%PTOR: GREE.lSBPEEDS, D, TEL, 713-483-3676 
TECHNICAL S ~ ~ ~ ~ R Y  

SIMPLER THEBHAL PROTECTEOPY DESIGNS IF? THE SHUTTLE VE1FIICZE, S I N C E  THEY 
COBBIIE THE REBFlDPBTEIG SURFACE ITH THE SUBSURFACE BWSU 

S, ALE STRUCTURE 'ELEHENTIS CAN %E DESIGHED FOR LOW OR 
BEBATUWES, A N D  THE RECESSIT'II O F  W SEPARATE BEAT S H I E L  

SURFACE IEaSUkATIOlS PROHISE TO WL%O THE USE O F  BBSfCALLY 

FOB ~~~Y BREWS CAW BE COHPEETEL'B ELPHIBATEDe HOVEVER, SUCH I"lWTERIAES 
L Y  DEBEZOBED APTD POSE UNIQUE DESTGN PRQBEEES FOR WHICH TYPICAL 
NS HOST BE DEVELOPED AND 'HIHEIR ADEQTJliCY DEPIONSTRWTED, UNDER 

T H I S  RTOP, FURTHER DE'VEEOPHEBT O F  THE BTERIAL A N D  HATERIAE 
ILL BE PWRSTBED, AND THE SOLUTIOl  
HS DEVELOPED A N D  DEMQBSTRWTED BY 

TESTKIG, HOST SHUTTEE DESIGNS KPIDICATE AREAS ON THE L E A D I N G  SURFACES 
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W H I C H  EXCEED 2500 DEGREES F D U R I N G  EETRT, FOB THESE AREAS, 
CARBON-CBRBON COMPOSITES WHICH HBVE BEEN TREATED FOR PROTECTIBH FROM 
QXIDATIQI CONSTITUTE THE MOST PRBFIISING REUSABLE HEAT SHXEED 
HBTERIALS, EO EVER, EXTENSIVE CHAWACTERIZATIOB ABaD BATEBIWLS 
DEVELOPBENT ARE REQUIRED, WID D E S I G H  PROBEERS U N I Q U E  TO THE 
RELWTSVELI BRITTLE BATERIALS BUST BP: SOLVED, UNDER T H I S  RTOP WORK 
BOTH PEJ THE HBTERIWB, AHD DESHGPB APPBOWCH IPREBS KILL BE CONDUCTED, B I D  
SBHPLES REPRESEITTHNG T I P I C A E  APPLICWTIOBS V I L E  BE FWBRPCATED APJD 
EVALOWTEE), 

RTOP 10, 124-07-39 TITLE:  PBEEIHIl?ABY DESIGN OF IP STBBSCAEE SPACE 
SHUTTLE FLIGHT TEST VEHICLE 

ORGANIZATHON~ FLIGHT RESEARCH CENTER 
BNITOR 2 CTIGUE, S ,  G, TEL,  805-258-3317 

ARDIEBG TWE PERFBRHBBCE W E ~ ~ D ~ ~ ~ ~ ~  
NG QUALITIES F O R  THE CRITICAE TER 
IDED FOR THE SELECTED SPACE SHUTT 

CONFIGURATION, T H I S  RTOP COVERS N IN-HOUSE P R E L I H I  
FLIGHT T E S T  VER CZE WHICH C 
HACH 'E+ SPEED R NGE IB B T I  

EFFORT WILE ALSO DEFINE THE FLIGHT TES VEHICLE S I Z E ,  WEIGHT, 
PERFORHWNCE CHARACTERISTICS, DESIGPa LI I T S  A N D  CRITERIA,  AND 
OPERATIONAL ENVELOPE, AT THE CO PEETION O F  T H I S  DESIGN EFFORT 

EFINITPON QF E SPWCE SHUTTLE CBNFIGURWTTBN BY N A S A ,  TH 
I L L  BE IN 13. P TO REEEWSE AN RFP F O R  THE DETAILED DESIG 

S I N I E A R  TO THE CURRENT FRC L I F T I N G  BODY PROGRBH. T H I S  DESIGN 

CONSTRUCTION O F  A FLIGHT TEST VEHICLE. 

RTOP NO, '824-07-32 TITLE:  HAIBED SPWCE SRUTTLE [CAT, I I )  TER 
FLIGHT OPERBTIOIS  W ALYSIS ~ S I ~ U Z A T ~ O ~  O F  
TERHENAL FLIGHT PRO LEHS IB ACTUAL FLIGHT 

ORGANIZWTIO : FLIGHT RESEARCH CENTER 
HOETITOR z TEE,  805-258-337 7 

H I S  TO DEFINE THE SPECIAL REQUIREHERTS 
EHICLE, AND THE A I R  TRAFFIC 

OBTROE SYSTEM TO ALLOW OPER CE SHUTTLE FESGH 
ORRINCLUDES STUDY O F  POWEBE ERED PFR RECOVER 

W I D  WIW TRAFFIC PROCEDURES, 

RTOP WCB, $24-07-38 TITLE:: ARC-3ET S-PBULAT'%BI OF FLOW PHELD 
T FOR THE GIANT PLANETS 

ORGANIXWTIOIJ: 
HOETPTOR ," FEL, 415-969-2265 
TECHNICWE SUFI 

D E S I G N  AND BUILD THE VERB H I G H  PERFOBHBICE ARC PLASBA GEBERWTBRS 
THE OBJECTIVE I S  TO DERIVE THE TECHWBEBGP BASE NECESSARY TO 
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NEEDED F O R  SIHULATPON O F  ENTRIES IHTO THE ATHOSPHERES O F  THE GHWNT 
I E E  BE DEVELOPED RHICH I L L  BE CAPABLE OF 

I L L  HAVE BO 
ETER OF T E S  

E AlD RIiDHIBTI'STE HEWT 
E S  F R O H  2 TO 5 AT 

H I T  SCALING 
OSE REQUHRED FOR 

THE TEST 
STUDIES,  THE ADVENT O F  H I  
OVIDE THE CAPABILITY TO INVESTIGATE E X P E R I ~ E N T A ~ L Y  

THE PROBLEMS O F  EXTREHE S E  ERITY PRESENTED B 
ATBOSPHERES O F  THE OWTER P ABETS, I N  THE L I  
WHICH THE BERT SHIELD OF A PROBE C A N  BE D E S I  

EIGHT OF THE S C I E N T I F I C  PAYLOAD. 

RTOP NO. 124-08-10 TITLE:  ADVANCED STR 
BATERIAES AP 

ORGANIZATION: LANGLEY RESEARCH CE 
ONITOR : BROOKSB G, W, TEL, 703-827-3285 
ECHNICAL SUBHA 

THE OBJECT1 I S  TO DEVELOPE NE STRUCTURAL CONCEPTS A 
RTERIAES INCLUDING CORPOSITES, FABRICS,, AND 

BATERTALS FOR FLEXIBLE OR R I G I D  SPACE STRUCTURAL A P P L I  
WORK CONSISTS O F  ANALYTICAL A N D  EXPERIMENTAL STUDIES 0 

ATERIALS, E ALUATION, CHARACTERIZATION, AND STWDY OF 
RIALS TO BETTER DEFIN TERIAL CAPABILITES 

ERS FOR SPACECRAFT 
AP PL I CAT I O  N S APPLICABLE TO 
SPACECRAFT OF SEEF-ERECTABEE STRUCTURES 

B PORTION O F  T H I S  PROGRAM 
ORT THE IN-HOUSE EFFORTS, TH 

OF THESE S T  BETTER UNDERSTAN 
OF ADVANCED ATERIALS TRA 
POTENTIAL I EFFICIENCY,  
F E A S I B I L  I T Y  I S S I O W S l  OR L I D E N T I F Y  NE 
APPLPCBTIONS OR BPSSION P O S S I B I L I T I E S .  

2 TITLE:  NASTRA A STRUCTURAL A 
DARD SPACE FLIGH 

FORLIFER , W e R e 
TECHNICAL S 

HIGHLY E P F I  PUTER PROGRA F O R  STRUCTURAL 
PORT I S  TO D BELOP FOR H A S A  A 

ARE, AT PRESENTv A GREAT BER O F  SPECIAL PURPOSE 

32 



OF THE TOTAL S 
ANALYSXS PROBL 
GENERALLY H I G H  
THE ANALYSIS 0 

T E L ,  703-823-2887 

NT OF THE BANAGEHENT OF THE 
CONTINUED OF THE PTASTRAN COBPUTER PROGRAH 

AINTENANCE 
T TYPE CONTRACT UNDER THE 
GEHENT O F F I C E ,  THE P R I H A R  

NASTRAN A S  A STANDARDIZED 
AZYSIS TOOL F O R  N A S A  A N D  THE 

PTOP NO. 124-08-13 T I  NCY STRUCTURAL DYNA 
ORGANIZATION: LANGLEY 

TECHNICAL SUMlrlisi 
ONITOR 2 BROOKS, G, W e  TEL. 703-827-3285 

THE OBJECT1 O F  T H I S  RESEARCH I S  TO EXPAND THE UNDERSTANDING OF 
FREQUENCY DYNA I C  LOADS ON SPACE VEHICLE STRUCTURESl THE 
CHARACTERISTICS O F  THE STRUCTURES, A N D  TFIE RESPONSE O F  

RES TO LOADS, BOTH ANALYTICAL A I D  EXPERIMENTAL APPROACHES 
WILL BE U T I L I Z E D  TO DETERMINE INPUTS,  STRUCTURAL SYSTEM TRANSFER 
FU NC TION S SPOPTSES OF LAUNCH EHICLE, SPACE SHUTTLE, 
SPAC ECRAF VEHICLE CONFIGURATIONS, 
TUNNELS A SED EXTENSIVELY F O R  T H I S  
IN-HOUSE RESEARCH WIND BE SUPPLEHENTED BY CONTRACT RESEARCE. THE 

APJD HORE R E L I A B I E I T  I N  CURRENT 
I T Y  AND CONFIGURATPO S OF FUTURE 

CONCEPTS 

24-08-14 T I T L E :  H I G H  FREQUEN 
A N D  RESPONSE 

RESEARCH CENTER 
HONITOR :: BROOKS. G, TEL. 703-827-3285 
TECHNICAL 

I L L  PROVIDE IMPROVE ENTS I N  THE STATE 
FOR DESIG VBHICLES TO S U S T B I  H I G H  FREQUENCY D 

USOIDAL, RBIYDO OR TRANSIENT I N  
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5 T I T L E :  S T R ~ ~ T ~ ~ ~ L  
RESEWRCH CE 

BROOKS, @, TEL 7 03-827 -3285 

FAILURE OF SPACE 
ENTAL STUDIES OF 
TS O F  THE F 

DESIGN O F  LIGHTER, 
HICEE STRUCTURES A N D  REDUCE THE WUHBER O F  EXPENSI 
UPRED TO QUALIFY FLIGHT STRUCTURE 
E ACCURATEp THOROUGH BBD COBPREHE 

RTOP NO, 124-08-18 TITLE:  SPACE STFITION STRUCTURES 

TEL, 903-827-3285 

DER T H I S  RTOP 

S, THE OBJECT 
RGE CONTROL S'B 

ROVIDE WBYD m n  

S USED TH BOTH 

THE TECWIOZOGY IN EXPANDABLE 
D FOR THE DESIGN O F  A U X I L I A R Y  

ES WPPEICABLE TO THE SPBCE STBTIBN/BASE, 

9 TITLE:  STRUCTURES FOR ORBXTZ'ISG RBDIO TELESCOPES 
FLIGHT CENTER 

TEL, 3 0 7 - 9 8 2 - 4 2 7 8  

THE OBJECTIVE I S  TQ DEVELOP STRUCTURE TECPilNBkBGT WEEDED FOR AH 
ORBITHBG RADIO TELESCOPE TRAY OPERATES fB THE FREQUENCY RWBGE 
HHZ; BN WCCURBTE PWRBBBLOIDWL REFLECTOR WPPROXTHATEEY OWE KILO 
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I N  DIAHETER IS REQUIRED, PLUS SBPPORTIHJG STBUCTURE F O R  THE RF FEED 
BHD ELECTRONICS ss A CENTRIPIJCALLH DEPLOYED FILA ENTWRY NET WITH FORE 
A N D  AFT STAYS IS THE HOST PROHISING APPROBCR, F I V E  FIETER DIAHETER 
HODEL H B S  BEER DEVELOPED &BID SUCCESSFUELH TESTED IN VACUUH 
EEVSROWPIENT, ADDITIOWWZ TESTIRG, I@CLU PHG WE% AEROBEE FLIGHT 
PLANNED, PWEEIPIHBRWT STUDIES OF A 50 ETER WODEL ARE DNBER 
W COETPRUIWG EFFQRT I S  DEVOTED TO DEFBNIWG ARB WNAEYZPIG THE ULTIHATE 
TELESCOPE REQUIREHEHTS, 

RTOP NO, 124-08-20 TITLE:  PLANETARY ENTRY WND LWHDIEJG STRUCTURES 
ORGWNHZATPOR: LANGLEY RESEARCH CEWTER 
BJSONPTOR :: BROQKS, G, W, TEE, 703-827-3285 
TECHNICAL SUBEIWR'F! 

THE OBJECTIYE O F  T H I S  RESEARCH I S  TO DEVELOP A N D  VALIDATE THE 
STRUCTURAL TECHNOLOGY FOR E F F I C I E N T  D E S I G I  OF BOTH LIGHT WEIGHT ENTRY 
SPACECRAFT A I D  PLANETARY LANDIIG GEAR SPSTEHS, THE OBJECTIVES 
BE ACHIEVED TARO ETHOD DEVELOPHENT, COMPREHENSIVE 
B ~ ~ L Y T P C ~ ~  DESIG ICATION AND TES O F  PRACTICAL 
AEROSHELE C O N F I G  PACT ATTENUATIO SYSTEMS, AND 

RTOP NO, 124-08-26 T I T L E :  SPACECRAFT COMHUNICATIONS ANTE 
TRUCTURES 

LABORATORY 
HCDQNALD, R ,  R ,  

F T H I S  THREE 
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I L K  BE FABRICATED A N D  TESTED, THE EFFORT ON TH ECHANICAL TASK 
B I L E  BE COORDPNWTED AVE DEEP SPACE CO I C A T I O I S  6 
TRACKPIGI  RTOP CODE I T  SHOWED BE BOT HAT B 
14-FOOT-D1.B ETEW UNFURLABLE X-BAND AHTEIR91 I S  BEING DEVELOPED FOR 
RTOPS, 

8 TITLE:  ADBBWCED STRUCTURlPL AND D I C  STUDIES 
A HEADQUARTERS 

TEL, 202-962-015 

S ARE TO P R O  BRIES  O F  THE 
STATE-OF-THE-ART PH STRUCTURE AKE CRITICAL 
E X A ~ ~ ~ A T ~ O ~ S  I N  CRIJCI BREWS TO GUIDE FUTURE RESEARCH, CONDUCT 
I N I T I A L  EXP ORATORY RESEARCH E FUTURE FRUITFUL DIRECTION, AND 
I N I T I A T E  NE EFFORT AS A IUC EATER CENTER PROGRAES. S P E C I F I C  
OBJECTIVES IWCEWDE THE FOELO S: A .  CONTTNUATIO O F  STUDIES 
OF ~ D ~ ~ ~ ~ E D  S P I N N I N G  NET ORB CONCEPTSB THERESALLY STABLE STRUCTURESB 

B, TO PROVIDE lP FOCBL POINT A N D  SOWRCE FOR 

24-08-29 TITLE:  D I C  INTERACTIONS O F  GASES# FLUIDS,  
PARTICLES AND STRUCTURES 

R G A N ~ Z ~ T ~ O N ~  LANGLEY RESEARCH CENTER 
ONITOR: BROOKS, G ,  W, TEL, 703-827-3285 
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0 ,  124-08-30 ED SPACE S H U  

BCBMITOR: 03-827-3285 
TECHNICAL SU 

T S  WITH THE TOTAL 
COESLPRE HENSIVE 

I T E R I A  I S  BEING 
THODS O F  DESIGN 

VEHENTS TO THE NASTRAN F I N I T E  
ONCEPTS WILL BE DEV 
HT, A H A J O R  PROGRA 
INFORCEHENT O F  METAL 
MPOSITES I S  INCLUDED, O F  
COEPARATIVE DESIGN STUDY TO 
ENTS F O R  THE SHUTTLE STAGES. 

S F O R  LONG L I F E  I N  THE 
ALSO IHPORTAWT L BE AN EXTENSIVE RES PROGRAES ON DESIGN O F  

RTOP NO. 124-08-31 T I T L E :  SPACE SHUTTLE DYNAHICS AND AEROELASTICITY 
ORGANHZBTION: LANGLEY RESEARCH CENTER 

ONITOR: BROOKS, G. W. TEL. 703-827-3285 
ECHNICAE S U M ~ ~ R Y  

THE OBJECTIVE OF T H I S  RESEARCH I S  TO DEVELOP THE LOADS, 
STRUCTURAL D Y N A ~ I C S ,  AND AEROELASTICITY TECHNOLOGY OF SPACE SHUTTLE 
VEHICLES. SPECIFICALLY,  TECHNOLOGY TO SOLVE PROBLEMS SUCH AS BUFFET: 
FLUTTER; PANEL FL TTER; GROUND W I N D  LOADS; PROPELLANT SLOSH; W I N D ,  

ONTROL LOADS; POGO; BOUNDARY LAYER NOISE; A N D  SHOCK LOADS 
PROPOSED SPACE SHUT E CONFIGURATIONS AND 

ENTS INTRODUCE THE NE FACTORS OF ASYMMETRY. 
AGED MULTIBODI ES PERATURE INTO THESE DYNAEICS 
BOTH ~ N B E Y T ~ C A E  A NTAL APPROACHES ARE REQUIRED 
E CRITICAL EOADIN S, VEHICLE CHARACTERISTICS, 

VEHICLE RESPO SES,  A N D  STABILITY BOUNDARIES. DYNAHIC ElODELS AND 
I L L  BE USED XTENSIVELY FOR T H I S  IN-HOUSE A N D  CONTRACT 
THE RESULTS I L L  INPLUENCE CONFIGURATION SELECTION A N D  LEAD 

TO LIGHTER EIGHT A N D  HORE R E L I A B I L I T Y  I N  THE FINAL CONFIGURATION. 

RTOP NO,  1124-08-33 T I T L E :  SPACE SHUTTLE H I S S I O N  SIMULATION 
STRUCTURAL TESTS 

SPACE FLIGHT CENTER 
TEE. 205-453-1 720 

TECHNICA E 
ELOPHENT RE 

3 3  T H I S  S T  L PROTECT10 
SPACE SHUTTLE I C L E ,  THE THERMAL PROTECTION-PRIMARY STRUCTURE 

E AREAS O F  STRUCT RAL DESIGN, STRUCTURAL 
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E SHUTTLE ADVANCED CO P O S I T E S  F O R  

RGANIZWTPON: 
OIITOR:  EL, 205-453-1120 

TECHNICWL S U  
ALL S P E C I F I C  BES 

I N  T H I S  STUDY TO DEV 

STRUCTURE CONCEPTS T 
DESIGH, DEBE 
PERBTTTTBG SC 

BTERIBLS FQR THE 

OTHER F I B E R S  

RTOP 10, 124-08-39 TITLE:  HAIRED SPACE SHUTTLE - DHBBHIC LOADS 
6 FLUTTER, BUFFET, AZRODYNilH9C 
33 VIBRATION 

ORGBHIZBTIOW: ARES RESEARCH CEHTER 
HOBITOR: TEL a 4 15- 96 '7 - 2265 

COWDUCTED TO IMVESTIGBTE 
T RUST BE COIFROITED IPB 

EWT OF A SPBCE 
TR A R S O N I C  BUF 

PliOISE IWPTYTS AND 
W K  WTLE BE E X ~ ~ R ~ ~ E N T A ~ ~  
IGURATPONS O F  SHUTTLE 
I C E  FEOTAS, QSCILEATIRG 

SHOCKS, LARGE AR*EAS O F  SEPWB&TED FLOW, WRD TO POSSIBLE HOTIQB COUPLED 
SEP&RWTIOI? AND BTTBCHNEET OF FLO THE CBHSPDERBTION O F  FIXED-WING 
CONFIGURATIONS ALSO INTRODUCES THE P O S S I B I L I T Y  OF W I N G  BUFFET AT ZERO 
OR LOB L I F T  THROUGHQfJT THE TRANSONIC SPEED RBRGE, THE WORK PERFORBED 
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MI&% SUPPORT THE EVRZUFiTXOBl OF CABaDPDATE SPACE SHUTTEE COHFIGURWTIOBS 
FROM B BHRAETC LOADS P O H I T  O F  VIEV, BED VILE PROVIDE UNSTEADY LOADS 
INFORHATIOH 8EEDED FOR THE DESIGN O F  RELIABLE f3TNIPIUH-WETGHT 
STRUCTORES 

RTOP 18, 124-88-QO TITLE:  COP4POSITE TBPSKAGE TECHIBEOGY 
ORGANIZATION: EE$BPS RESEARCH CENTER 
HONPTOR z IORED, D, E, TEE e 2 16- 4 33- 6 873 
TECHIICAL SUHPIARY 

FOR FUTURE FHLAHEIT-WOUND STRUCTURES, PARTICULALY SPACE SHUTTLE 
VEHICLE TANKAGE. APPLSCATIOWS F O R  THIS TECHNOLOGY WELL INCLUDE 
LARGE, LOR-PRESSURE, EOWD-CZIRRTIWG, X I Q U I D  PROPEEEAWT TANKS; 
NOH-IWTEGRAk (NON-LOAD CARRYING) X I Q U I D  TABKS; A N D  SHALL, 
HIGH-PRESSURE G A S  STORAGE VESSELS,  PIEWIOIENTS O F  GLASS A I D  OTHER 

THE WORK COWDUCTED URDER THIS RTOP WILL PROVIDE THE TECHNOLOGY 

CH CAB OFFER S I G N I F I C A N T  EIGHT OR COST SAVINGS, 
G OR PFIPROBING THE RELIWB L I T Y  ATTAINABLE WITH CO 

HETAL VESSELSB WILE BE EVALUATED, THE DEVEEOPHENT O F  THE ADVANCED 
CONCEPTS FOB P I L A H E N T - R O U N D  PRESSURE VESSELS ALRERDH I N  PROGRESS WILE 
BE COHTTIUED, IN F , T ,  'd9"P9, ADDITIONAL A C T I V I T I E S  VILE BE 
SPECIFICALLY DIRECTED TOWARDS THE DESIGN REQUIRERENTS O F  THE SPACE 
SHUTTLE VEHICLE STSTEH, 

RTOP 18, 'D 248--08-@'8 "n'TT%E: CRYOGENIC STORAGE TECHBTOLOGH 
ORGANIZATION: L E V I S  RESEABCB CEPJTER 
HORIPOR: NORED, B, L, TEL, 216-433-4000 
TECHBICAE SOHH'hBWY 

ORK CONDUCTED UNDER T H I S  RTOP BILH, PROVIDE RECESSWRY 
I REQUIRED FOR EFFECTIVE D E S I G W  A N D  FABRHCATHON O F  CRYOGENIC 

THERRAL PROTECTIOH AND STORWGE SYSTENS FOR THE SPACE SHUTTLE 
ALSO SUPPORT THE SPACE STBTIOB hND F U T  RE PLANETART 

TIBN VEHICLES,  FOR THE SPACE SHUTTLE, O R K  BILE BE 
WAGE SYSTEHS DESIGNED TO HIEET THE PROBLEBS OF' GROUND 

HOLD, LAUNCH &SCENT, REENTRY THROUGH THE EARTH8S BTHOSPHERE, AIBD 
REUSE, THE USE O F  1 BWRIER TYPE, INSUEATPOH WILL BE 
E V A ~ ~ A ~ E D  F O R  THE R S  ORK O N  R UNIQUE SEEP-EVWCUATHNG 
BULTI-LAPEW TNSULWTIOW S'YSTEB CBICEPT V I L E  BE COITIBUED, FOR THE 

RTICDEBR REQUIREBE O F  THE SPACE SHUTTEE T&lKS II BOTE THE 
OB T H E  ORBITXR, POSSIBLE USE O F  BWCUUH JACKET 

DIED, IN A D D I T S O R  TO THE STORAGE SYSTEH WORK, 
B T I O l S  WILL BE CONDUCTED OR ZERO BED REDUCED GRWTITY FLUID 

NSFER 7h"FHENOE"EEA fi D INTERFBCE CONTROL UTPEIZIPSG SURFACE 
RS APPLIED TO PR PELEAHT ORIENTATION, PROPELLAPST TRANSFER, 

UPPBRT TWE ABOVE AREAS, GENERAL TECHlOEOGI 
TINUED TO OBTBPH R BETTER UWDERSTWNDHEG OF 
I, TO CONDUCT SUPPORTING STUDIES 01 ADVAHCED 
DEW TO D E F I N E  VEHICLE REQUIREREWTS, A N D  TO 
LD SYSTEMS, TWPgK SUPPORTS, AND TANK VENTING 

SYSTEHS, ADDPTPOBWE EFFORT REQUIRED FOR THE SUPPORT O F  THE CRYOGENIC 
STORAGE B I D  HANDLING AREA WIEL BE CONDUCTED, AS NECESSARY, 
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RTOP NO, 1 2 4 - 0 8 - 4 2  TITLE:  FRACTURE EECHANIICS 
ORGA%7IZATION: LEWIS RESEARCH CENTER 
HONITQR: SHITH,  G, T,  TEL, 2 1 4 - 4 3 3 - 4 0 0 0  
TECHNICWL S U  

THE WORK CONDUCTED UNDER T H I S  RTOP I L L  BE DIRECTED TO PROVIDING 
DATA, DESIGN RETHODS, AND APPLIED TECHB LOGY REQUIRE F O R  THE DESIGN# 
EVALUATION A N D  OPERATIONAL CONTROL OF SPACE SHUTTLE EHICLE PRESSURE 
VESSELS, I N  ADDITION, GENERAL SWPPORTING TECHNOLQGH EFFORTS 
COWDUCTED, A A;BOR PORTION OF THE TECHBOEOGY RESULTIEG FROPI THESE 
PROGIRAHS WILL LSO BE APPLICABLE TO PRESSURE VESSELS OF THE SPACE 
STATION A N D  TO UPPER STAGE UNI 

TO BE UNDERTAR 
BOTH CRITICAL 
T TO THE TAWK 

PROPAGATION CHARACTERISTICS 0 
LOADING, CHARACTERISTIC QF SB 
SYSTEHATIC BETHODS OF PRESSUR 
MOST RECENT FRACTURE HECHANIC 
EVALUATION OF THE INTERA 
SUSTAINED LOADING ON FLA 
DEVELOPMENT O F  FRACTURE 
DESCRIBE FLA CHARACTERISTICS IN REGIONS OF S I G N I F I C A N T  
P L A S T I C  DEFO T E R ~ I N A T I Q N  OF STRESS CORROSION 
VALUES F O R  S ENTS WND HATERIAE COHBINATIONS; 
EVALUATION OF PLANE STRAPE FRACTURE TOUGHNESS OF THICK SECTIONS, 

RTOP NO. 4 2 4 - 0 8 -  3 TTTLE: D P N A  F ROTATING SPACE STATION 
ORGANIZATION: LA 
PIONITOR: TEL, 703-827-3285 

ICAL A N D  EXPERI  
S E  O F  FLEXIBLE 
F THE STATION A 
WSIBLE BEHBERS 

AND FULL-SCALE 
STATION CONFIGURATIONS WILL BE D E F I  
PERFORPIED TO VERIFY THE A N A L ~ T I ~ A E  
ESTABLISH GROUND TEST TECH IQUES F O R  THE FINAL S 
CONFIGURATION, SUBSEQUENT EFFORTS WILE BE 
THESE TECHNIQUES TO SPACE BAS STRUCTURAL AND 
CONTROL DESIGN C R I T E R I A  ASSOC TPUG SPACE STATIO 

ILL ALSO BE I D E N T I F I E D ,  

SPACE RADIATIQN S H I E L D 1  

NONITOR: TEE,  3 0 1 - 9 8 2 - 2 3 5 4  
E FEIGHT CENTER 

NTAIW A TRAPPED R1SDIWTHBI 

40 



E ~ ~ ~ ~ O H ~ ~ ~ T  II FBRHS 
HICW BEST WEFILECTS THE 
F THE PHEBBPIEN f 931 

NI%SALI OTHER GOBER T 

NG WWD DOSSHETRI 

N O F  ELECTRO 

RADIATION S H I E L D I  

BOHITOR: TEL. 202-962-0067 

I O N  REEATED TO THE S 
ALUATED, AND D I S S E B I  

SPECIFICALL 
TER (REICJ  BT BATTEELE 
D I N G  INFORPIATION CENTER 
L RECEIVE CONTINUED SUP 
S AND S B I E L  PREPARATION OF A 
SPACE R A D I W  SHIELDING H A N  

I T I A T E D  I N  F 

TITLE:: SPACE ATION SHPEEDHBG AND DOSI 
EY RESEARCH CE 

WONITOR :: BHIOORS, G, TEE,  703-827-3285 
TECHNICAL S U  

THE TECHWOLO QUIRED FOR TRE PROTE AND 
E O F  T H I S  RESEARCH I S  T RST TQ DEVELOP 

NDESIRABLE EFFECTS 
P THE PARTICULATE SPACE R ROWHEBTI, SPECIIiE, EMPHASIS 
I L L  BE PLACED ON THE EXPE FICATION OF THE SHIELDING 

WPOSITE SPACECRAFT FlATERIALS, SECORD, TO DE 
SE  O F  LWNGLE J E C T S I  COBPUTER PROGRWHS THAT 
RWDTATION DO PTHIN A SPACECRAFT 
N D  SHIELDING, HEET THESE OBJECT1 
BEING PERFORBED SE AND ON CONTRACT THAT 

EETE DATA FRO EFFECTIVENESS 
ATERIALS BS R ON SHIEkDS CAW BE E 

PBJTER PROGRAHS A LATIOW OF THE HOST ACCURATE 
AND E F F I C I E N T  PROGRAHS F R O B  SOURCES SUCH AS, OAK RIDGE EATIONBL 
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ZABORATORIXS B I D  CERY SNITZEREABDB W24S HADE, THE L a T E S T  
~ ~ ~ I R O ~ ~ E ~ ~ A ~  INPUTS FROB HATPOEAL SPACE SCIE'PSCE DATW CEHTEW &RE USED, 

RTOP EO, 724-09-22 TITLE:  SPACE RADIIBTIBH EFFECTS kABORBTORH 
ORGWHEZWTION: LANGLEY RESEARCH CERTEW 
BONPTOR 2 BROOKS, 6 ,  TEZ, 703-827-3285 
TECBHICAL SUBHARY 

BJECTIVE IS TO PROVIDE FOB THE ~ A ~ A ~ E  ENT, .CBPERATIBB, BBD 
CE OF THE SPBCE RBDHWTIOI EFFECTS EBB RWTORY QSREL] THE 

LABORATORY IS gSED JOINTLY BY S C I E N T I S T S  AND ENGPREERS TO PERPORE 
RESEARCH II BASIC PHYSICS,  R ~ D E B B I O L O G P ,  RRD THE EFFECTS O F  RMITRTION 
ON MWTERIWI,S, COHPONEIJTS, W I D  SYSTEHS PkA RED FOB USE IH SPACE, THE 
LABORATORY I S  OPERBTED BY THE COLLEGE BP ILLHAPI 31D HARB UNDER 
COEJTRWCT TO THE LANGLEY RESEARCH CEHTER, THE OPERWTIRG T I  E IS SHARED 
3QUALLP BETWEEP6 EDUCATIONA STYTOITIONS WBD GOVER'PSBENT ALGEECIES, 

RTOP I O ,  124-09-23 TITLE: GROURD-BASED PSETEOR QBSERVBTIOFTS 
ORGANIZATION: LANGLEY RESEARCH CENTER 

TECHNICAL SUMHARY 
ONITOR: TEE, 703-827-3285 

GROUND-BASED R A D A R  AND OPTICAL 
TORE OF HETEOROIDS IN SPACE OVER THE 
BTED A S  BEING A HAZZWRD TO FUTURE 
F THE RESEWRCH WILL BE ACCOHPESSAED BH 
PB ASTROPHYSHCAE OBSERVATORY 

OST O F  THE DATA, THIS RESEARCH BILE 
T E R I S T I C S  OF BETEOROIDS 
ETEORBID H A Z A R D ,  

'8213-09-23 TITLE:  GROUBD BASED EETEOR OBSERVATION 
WIIZIBTPOEJ: HWRSHALk SPACE FLIGHT CENTER 

TEX., 205-453-4120 

HSPC H A S  DEVELOPED B GROUND-BASED METEOR PROGRaH TO CLARIFY 
IG UHCERTWIBTIES IN THE ETEQROID E E J ~ I ~ O I ~ E ~ T ~  SUCH 
ATIOW I S  C R I T I C g L  TO TRE DESIGg C R I T E R I A  OF EBNG TERH ORBITIBG 
RAFT S U C H  A S  TWE SPACE STATIONB. THE MSFC P R O G R A B  U T I L I Z E S  LOW 

LIGHT EEBEE TELEVISIOH B I D  PHOTOHETRPC SYSTEH ELL A S  THEORETICAL 
IIIALYSES TO G W I  ATION REGARDING TH NBSS, L U M I H O S I T Y ,  
COLOR, HEYGHT, La A I D  ORBPTWL PARA 
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RTOP NO, 'P24-09-24  TITLE:  HETEOROID ENVIRORREBT HEBSUREBEETS IH 
SPACE 

O R G A N I Z A T I O N ;  E&.IGEEP RESEARCH CENTER 
PIONITOR : BROOKS, G, % *  TEE, '9 03- 8 2 F . 3 2 8 5  
'TECRHICWL SUHHWRT 

THE REAR-EARTH AND IHTERPZ&EET&RY SPACE BETEOROID PENETRATION DATB 
REQUIRED TO SUPPORT GROUND TESTS BIND i3NIPEYTICAL STUDY TO DEFIWE TEE 
gETEOROID H A Z A R D  F O R  THE PROPER ENGINEERIRG DESIGN O F  FUTURE SPACE 
VEHICLES, FLIGHT PENETRATEOH SER'SQRS ARE BEIWG DEVFEOPED, BOTE 
IR-ROUSE AND OH CONTRACT F O R  SECOBYDARY EXPERIUEHTS OW SUCH SPACECRAFT 
AS PIOBEEW A N D  SATURN S - I V B ,  T H I S  RESEARCB BILL PROVIDE THE 
CROSSLINK DBTA REQUIRED TO HOLD THE RESTRICTED GROBRD TEST 
PENETWATHON DATA, THE BIALYTPCWL STUDIES,  BRD THE HETEOW DATA P I T 8  A 
RETEOROPD HAZARD HODEL CBWSPSTEWT WITH PROPER EHGINEERIHG D E S I G K  

THE OBJECT I S  TQ DEVELOP WWD FLY THE SENSORS REQUIRED TO PROVIDE 

RTBP BO, '92k8-09-24, T I T L E :  HETEOROHD/&STEROID ENVIRORHEWT 
REASUREMEWTS TN SPACE 

ORGWNPZATIOR: WEES RESEARCH CENTER 
BOIITOR: FOSTER, 9, V ,  TEL, 4 1 5 - 9 6 1 - 2 2 6 7  
TECHNICAL S U H H A R Y  

EWPEBIHEWTS ARE BEING DEVELOPED F O R  THE PIONEER FJG J U P I T E R  
PISSSIONS TO DETERMINE THE METEOROID AND ASTEROID ENVIROBHENT HB THE 
REGION BETWEEN EARTH A N D  SUFfTER WHD TO PROVIDE REQUIRED DATl 01 THE 
PPETEOROED AND ASTEROID BkXARD F O R  TBE PROPER ERGIHEERIHG DESIGN O F  
SPACE VEHICLES ON EOlG DURATION FLIGHTS TO TRE OUTER PLHslETS, ORE 
EXPERIBEEP ESTIEIZES A REFLECTED EIGHT TECHPIIQUE, AND HWS THE 
POTEBTfl iE O F  YIEEDHWG DAT& OW SPEED, DIRECTBOW, (AND HEHCE, PARTICLE 
ORBITS]  BblD PARTICLE S I Z E  OVER THE RANGE OF PARTICLE RWSSES FROB 90 
TO THE B I I U S  8TH TO .001 G R A H S ,  A ~ ~ ~ ~ L E ~ E ~ T ~ R ~  EXPERSHEBT EMPLOYS 
TEE PRESSURIZED CEEL TECHEaIQUE USED ON EXPLORERS 13, '96 AND 23, AND 
O N  THE LUNAR ORBITERSB AND I S  RESPONSIVE TO PARTICLE PIASSES OW THE 
ORDER O F  ,000000'8 G R A B S ,  

0 ,  124-09-25 TITLE: PgETEOROID PEPACT A N D  PROTECTIOR 
ZATION:  LANGLEY RESEARCH CENTER 

PIOHITOR: BROOKS, G, V, TEL, 703-827-3285 
TECHHPCAL SUMHAWY 

TWO AREAS O F  RESEARCH ARE BEIPaG CARRHED OUT UHDER T H I S  BTBP, 
O@E DEAEPIG PTH TBE INTERACTTOBY O F  PIBCWB-P&RTICEES WITH MATER-BALS, 
A N D  THE OTHER DEBEIEG WHTA IHPWCTS ON SPRCECRAFT WALES, THE 
OBJECTIVES OF THE EICRO-FARTHCEE WORK A R E  TQ REWSBIRE THE DWEAGE 
TO SURFACES EXPOSED TO TEE EICROHETEBROID ~ ~ ~ I ~ O ~ ~ E ~ ~  AND TO DE 
DETECTORS WWD IHSSRUHEHTS SUITABLE F O R  GSE OR SATELLITES TO HEASURE 
TEE HICROHETEOROTD E l  IRBIH%EBT, THE OBJECTIVES OF THE 
SPBCECRBFT WALES I S  T DEVELOP A CAPACITOR DISCHWRGE GU 
ACCELERATE PARTP@lkES AT BETEOR'BC SPEEDS, ABD THE TO USE TEE 
CAPACITOR DISCHARGE GU ABND LIGHT G A S  G U N S  TO RELATE H PACT DABAGE TO 
PROJECTILE PWRAHETERS, b) THE EFFECT O F  P R O  E C T f E E  SBAPE 
OE THE DlhHEiGE INFLICTED ALY, STRUCTURES WEEL BE STUDIED, 
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RTOP NO, 124-09-25 TITLE:  BEETEBROID EHPACT APSE) PROTECTPOI 
OWGW8IZATION: ARES RESEARCH CERTER 
ROWITOR: GOODWIN, G, TEL, Q15-963-2265 
TECHNICAL S U E H A R I  

THE OBJECTIVE O F  T H I S  RTOP ZS TO DEVELOP THE ~ ~ ~ E ~ S T A ~ ~ ~ ~ ~  O F  
HTT PHPACT REQUIRED TO DESIGN FUTURE SPBCECRWFT RAVING 
ETEOROID PROTECTION, EFFECTS KIATERIALB PROJECTILE 
IZE, WID SHAPE, ABD PROJECTILE LOCITH (BI PEWETRATPOR AND 

CRWTERING P ~ E I O ~ E ~ A  WILL BE ST.UDIED EXPE ENTALLY WID A ALYTICWELY, 
LAUlCIHER PERFORH 

EHT CRRRHED BVBT U 
POSSIBLE EXTENT, IHPROBE 

PARTICULARLY FOR SPACECRAFT TRAVERSING THE ASTROID BEXT, 

RTOP NO, 324-09-26 T I T L E :  SPACE BEWICLE TFPER 
TTOW: ARES RESEARCH CE 

FOSTER, J, V, TEL, 4 15-961-2267 
ECHIHCAL SU 

THE STANDARD HEAT NDUCTAECE A 
D S I N K  COND 
OVERCOBLHNG OR 

O ~ E R ~ ~ ~ T ~ ~ ~  O F  THE HE 
V A R Y  I T S  EFFECTIVE CO IFIWIGHNG COIDPTIONS C A I  
BE USED TO CONTROL TH T TEHPERATURE, 
COHSEQUENTLI, DETBILE PERFQRHWHCE O F  SEVERAL 

IQDES F O R  VARYIN LY, A FUWDAHENTAL 
IBG G A S  AND 
E I S  TO PROBTDE 

BEAT PIPE TO ACT AS A 
E HEAT P I P E S  FOR CLOSE 
BLE COBPUTER ROUTHIES 
DEHTIFICWTIOW O F  

XTERPOR SURFACES 
PWBIiHETERS MHICB INFE RHWL-CONTROL COAT 

E N ~ I ~ O N H E P S T ~  

S, LABORATORY STUDIES OF THE 
D PARTICULATE RADIATION AND SURFACE 

ERT ARE BEIEG COWDUCTED, 

SURE TECHHIQUES RUST BE DEVELOPED TO PROVIDE 

OPTICBL B I D  TWERHAL CONTROL PROPERTIES WFTER 
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RTQP BO, 424-09-26 TITLE: SPBCE T ~ ~ R ~ ~ L  CONTROL DEVELOPBEWT 
O ~ G ~ ~ ~ ~ ~ T ~ O ~ ~  HARSHALL SPACE FLIGHT CEWTEB 
fl0RETOW: B-$;lkES@ e, TEL, 2 0 5 - 4 5 3 - 7 1 2 0  
TECHNICAL SUHHAWT 

SPBCE THEREAL COHTBOL IS A YITJIL AREA OF PVWSAgS R 8 D  PWOGRAH 
USE OF E B T ~ ~ ~ O % ~ ~ ~ ~ A ~  TEBBEIITURE ~ ~ ~ ~ ~ R E ~ E ~ T S  NECESSARY FOR IP4APglED 

W E ~ ~ ~ ~ ~ E B ~  OPEBBTI81, TBHE FIELD OF THER8AL CONTROL O F  
BROAD APHD INCLUDES SUCH &RE S AS COATPWGS, REAT P I P E S ,  
AES, FLUID LOOPS ARD BhDIBT Fie PINS IYTERFfPCE T9IFIERHRL 
THTS RTOP I S  DIRECTED PWIPSARIEY AT TREBHAE. CBRTIIOL BY 

REFLECTWHCE, &ND I PRBRED DETEC 
I S  ALSO I ICLUDED, 
ID RESE1BBCH IS BHAS 

D, STUDIES OP CLOSE SPALCIHG 0 
EEW HETAL OW DIELECTRIC PLATES 
QWHD HEEIUH ILL A L S O  BE 

0, '824-09-26 T I T L E :  SP CE VEHICLE THEW 

HOWITOR: SCHACH,  HC4, TEL, 301-982-5115 
TECHNICAL SUN 

~ ~ T ~ O W ~  GODDARD SPRCE F PGHT CENTER 

T H I S  PWOPOSWL fS FOB f PROBING THE STATE-OF-THE-ART IN THE 
BERBTORE CONTROL OF SPW ECRAFT, CURRENT APPROACHES ARE [ I ]  TO 
WTfFY RECFEANISHS RESPORSIBEE F O R  COATING DEGRADFiTION TB THE SPACE 
IRONHEBTS 1% ORDER 'PO DEVELOP IEPROVEI) COATINGS; 2) TO DEVELOP 

WBORATORYB. PORTZIBLE, AND 9B-FLIGHT DEVICES F O R  HEWSURPEG 
L RADIATIVE PROPERTIES OF SURFACE COWTIRGS AND F I N I S H E S ;  
ELOP ~ ~ ~ W ~ C E ~  COHPUTER PRQGRWHS FOR SPlrlCECRAPT TlfER 
ABD (Q) TO EAKE H ~ ~ O ~ E ~ ~ E R T S  I8 HEWT P I P E  D E S I G I  AWD 

FABRICATION TECHRIQTJES, 

RTOP NO, 12Q-09-26 TITLE:  SPRCE VEHICLE THERHAL COBTBOL 
ORGANIZATION: LANGLEY RESEARCH CENTER 

BROOKS, G, TE%, 703-827-3285 

EHPCEE TWER E CBETROI. &,REA A CBEPREHEWSIVE 
HEBRETECWL OGRBH, BOTH IN-HOUSE BID ON COBTRACT, 
DEFINE, STU AND DEVELOP SOLWTTOWS TO THERMAL 

COIFROE ADVaWCED TECRIOLOGY P BLEHS ASSOCIATED WITH ~ S ~ A ~ ~ E ~  SPACE 
VEHICLES, 18 SPACE EBVIRB ~ ~ N T ~ ~  EFFECTS SYSTEH TO STWDP THE EFFECTS 
O F  V ~ C ~ W ~ ~  TE PERATWRE, ULTRFn RADIBTIQ'PT, AND EO 
ELECTRBRS hBD BROTOBS ON THE L RADIATION PROPER 

T THEREWE CONTROL C RILE BE OPERATIONAL, DEVEE 
L CONTROL COATINGS HTH ENPHBSIS ON POLY 
AT E R I  WES e RES EBRC H ERRAE CONTROL fpl 

E, G, , P A S S I V E  EBCLOSIBBE) WN IN@ TECHRIQWES 
RCH I S  DIRECTED BT PROVIDING THE TECHWOEOGT F O R  

FUTWRE LONG DURIITION INTERPLABTETART HfSSIONS WND LARGE ORBITPBG 
WSFBOWOHBCAE TELESCOPES, 
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RTOP 18, 124-09-26 TITLE: 
ORGANIZWTIOB: J E T  PROBULSHOI  L&BORBFOBT 
HOEITOW: ~ C ~ O ~ ~ ~ ~ ~  R, B o  TEL, 2 '83-354-6 486 
TECHHIC&% SUETBABY 

THAT aDEQUATE T ~ ~ ~ ~ R f i T ~ ~ ~  CO TRO% OF THE SPACECRBFT PLAWBED F O R  THE 
THE OBJECTIVE XS TO PWOVIDE TEE TECHNOLOGY IECESSBRY TO I l S U R E  

EW HISSIONS 108 B E I l G  COHSIDERED C&B BE CCOBPLISWED, THESE 
ISSIOIS, TR NG II TBBPnRDS THE P OUTWARD AWRY FROH THE S U I  
0 THE OUTER ETS,  POSE SOHE RE VERE THERPZIWL PROBLEHS, 

T H I S  TECHNOLOGY BHLL BE PROVIDED BY A PROGRWR OF RESEfiRCH E l  POUR 
TROZ REQUIWEEENTS ARD 

S, (21 DEBELOPHERT OF ADVHllCED 

THE SPACECR 
P ART1 Cor-% AR 

I9 COATIWG SYSTERS, 

-09-26 TITLE:  SPACE EHPCLE TWER 
z HAS4 READQUARTERS 

MOOK, c, TEL e 2 0 2-96 2- 4-73 8 
TECHNICAL SUMHAIRY 

EXTRACTION, E ~ ~ ~ ~ ~ ~ I ~ R ~  A I D  SHSTE I Z A T P O I  O F  DATA OW THE THERHAL 
RADIATIVE PROPERTIES OF SOLID RATERIALS OF TECHBOEOGICAE IWTEREST TO 
BASB AND 1% PARTICULAR T' ED IN THE THEREBE DESIGN O F  
SPACECRAFT, A U R G E  QUA TA IS B E I I G  GENERATED ON TEE 
REPLECTWRCE AID E E I T T A I C E  O F  THERHAL WADHaTIVE ENERGY BY S O L I D  
HATERIBLS BT V A R I O U S  WAVELENGTHS WND TBIS CONTINUING EFFORT ATTEEPTS 
TO BRING ALL REPORTED DBTA O F  SIGNIFICANCE I N T O  PROPER VIEW W I D  
PERSPECTIVE PERHITTING THERMAE DESIGNERS WCCESS TO OTHERWISE ELUSIVE 
OB U ~ ~ ~ ~ ~ L & ~ L E  DATA, AND WHERE BOSSIBEE,  FORESTALL USELESS 
DUPLICl iTION O F  REBSURERENTS, 

THIS PROPOSBL COVERS A BROAD ROGRAH O F  IDENTIPICWTION,  

RTOP NO, 92&-09-26 TITLE:  SPBCE VEHICLE THERPIAH, CONTROL 
ORGARTZIiTION: LEWIS BESEBRCW CEHSTER 

TECHIICRL SUEHWRY 

BQUNDARHES IN A SPACE E ~ V ~ R ~ ~ R E N ~ ~  THE RESEARCH IkgCkWDES EBERGY 
TRANSFER (1) AT SOLID-SQLPD INTERFACES SUCW AS BOLTED J O I N T S ,  (2) OF 
CRHTICAk SURFACES SHIELDPIG CWIOPRQPELLABT TAIKBGE, WHICH ARE 
SUBJECTED TO THE DEPOSITION OF CONDEBTSING GASESB (3) O F  R&;DIATOR 
SURFACES, ( b $ j  THROUGH OPTICALLY CLEAR SURFACES SUBJECTED TO THE SOLAR 
WTND, HICROPARTICLE IRPACTIOE, AND ULTRAVIOLET EXPOSURE, IW 
&DDTTIOBTn THE EFFECTS OB SPACE TEWICXE SURFACES OF FIRTNG CREHPCBE 

OH'ITOB: N A R K ,  H ,  TEL, 214-433-4000 

THE OBJECTIVE I S  TO SOLVE THE PROBZEES OF WEWT TRWRSFER AT 



ROCKETS FOR ~ R ~ E U ~ E ~ ~ H ~  OR DOCKING 18 THE B I C I B I T H  OF ANOTHER SPRCE 

ABSOLUTE STREDBRDS FOR RWDIOHETRIC AND VACDUH REASUWPESG INSTBUHEESFS, 
VEHICLE WILL BE DETERHIIJEB, TO IHPROVE SPACE E ~ ~ I R Q R ~ E R T  S I m U w m o ~ ,  

RTOB NO, 124-09-27 T I T L E :  THERHWE,/"VACUUH TESTIHG TECFIROLOGY 
ORGANHXWTION: LARGEEY RESEWRCW CENTER 
HOPTITOR: BROOKS, G, V, TEL,  703-827-3285 
TECHNICAL SUBEARH 

FOR MEASURING T ~ E R ~ A ~ ~ ~ A C ~ U ~  EFFECTS ON SPACE VEHICEE HATERIWLS, (2) 
DEVELOP ACCELERATED TESTING TECHNiQUES FOR THERNAL VACUUH 
YERSURENEHTS, BHD (33 DEVELOP HETWODS F O R  BACUUPS MEASUREWEWFS WID 
STAWDARDS FOR VACUIJR GAUGE CALIBRATIONS, TEE OBJECTIVE WILL BE 

BY CONTRACTS AS REQUIRED, EWP IWENTBL BETHODS FOR 
T ~ E R ~ ~ ~ ~ ~ A C ~ ~ ~  EFFECTS 01 THE CHAIICAP, A N D  TFiERHAk 
BEiNG DEVELOPED APYD USED TO I D  T I F Y  VACUDB DEGRRDATIOR PHEWOHENW HW 
GENERAL CERSSES OF MATERIALS. HEN THE DEGRADATIOR P ~ E W ~ ~ E N A  I S  
ELUCIDATED, THE WHETERS FOR WCCELERWTIPYG THE PHEBOHENW 
SELECTED, VWCUU E A S ~ ~ E ~ E W T  CAPABILITY ARD STWWDRRDS FOR 
GAUGE CALIBRATION ARE NEEDED TO SUPPORT THE HEASUREBENTPROGRWMS, THE 
RESUETS OF THIS RTOP ILL PROVIDE THE TECHNOLOGY NEEDED F O R  
THERHAE/VACUUE TESTING O F  SPACE VEHICLE NATERIALS, 

THE OBJECTIVES O F  THIS PROPOSED RTOP ARE TO (1) DEVELOP NETBODS 

PEISHED WITH A BALAESCED FROGRAN O F  PB-FIOUSE RESEARCH SUPPORTED 

BTQP 80, ' 824-09-27  T I T L E :  THERMAL/ TESTING TECIRROLOGY 
ACE FLIGHT CENTER 

TEL 3 0 1-9 8 2-9034 

PROBE SPACE 
VING A B I L I T I E S  FOR S I  
TRWTERRESTRIWE SOLPBW 

INFRARED EHXTTED ENERGIES, 
THESE OBJECTIVES I S  THE XEPRO LEDGE O F  THE WCTUAL 
~ ~ ~ ~ R O N ~ E ~ T  A'PBD TFIE EFFECTS O F  TFiI ITIH DUE REGBRD FOR 

E B E I T S  FOR SUCH PWBAHETE TRAL BATCH BED 
E k ) ,  AND THE ~ E ~ E E ~ ~ ~ ~ ~ T  FOR BEASURIHG T H I S  
T, DEFHRIWG I T S  S I H I I L A R I T I  TO THE REAL E 

EXTRAPOLATIRG RESULTS FROPI TEST OPERATI 
WORK I S  INTBRDED TO HECREWSE THE A S S U R W  
BISSIOPIS BY I ~ ~ R ~ ~ ~ N ~  TEST TECHNIQUES, CURRENT 

EBW SPECTRAE HRRADIIAR 
SYSTEHS CAPABLE O F  U 

ESTIGATIOB OF VWWPOUS TYPES O F  EIGHT SOUR 
TIGATiOPB O F  ~ O R T W ~ ~ ~ A  
I N G B  INSTRUMENTS FOR 

A N D  IHPROVED ARALPTICAL TECHBIQUES FOR U T I L I Z I N G  THE PNFOREATPON 
WRISPWG FROB TESTS,  



RTQP IO, 124-09-27 TITLE:  SPBCE SPEULWTIOPJ TESTING TECYHWBLOGY 
QRGANIXWTIQB?: J E T  PROPUESIOI  LBBORATORP 
HOIHTBR: HCDOIALD, R e  R ,  TEE, 2 1 3 - 3 5 4 - 6 9 8 6  
TECHIPCBWE S~~~~~~ 

E ~ ~ I ~ O I ~ E ~ T  SIHULBTHOI TECBROLOGY, THE THREE AREAS OF THIS 
TECHNOLOGY WHICH VI?,% BE ATTBCKED ARE: 11 SOLAR S I  ULATIOW FOR 
TAERHWH, VBCIJUR TESTING OF SPgCECRWFT; 2) SPWCE HOEEC 
SIBULWTIOE FOR COLDWEEDPNG TESTS O F  SPBCECRWFT BECHW 
COBBIN A T I O N  01 AND BOLECUEWR FLUX S I  BLATIORa, BETTER SOLAR 
SIHULATIOR GHT HNCREBSHWG THE BRIGH NESS O F  LIGHT SOURCES 

'TEE OBJECTIVE I S  TO ADVWWqE THE STATE O F  THE BRT ffl SPACE 

ALLOW BHP O F  SEVERWE P PQCE CHBRACTERISTICS TO BE 

FOR kaHICH I@- 
AVAILABL E, NED ENVHRONEE CORSISTS O F  T 

USEFULNESS O F  I N C L U D I I  ION O F  SOLAR P 
I W D  GEWERWTQRS IW THE 

8, 1 2 4 - 0 9 - 2 8  TITLE:  OPTICRE COBTA 
ORGANIZATION SPACE FLIGHT CENTER 

OHITOR: TEL. 205-453-1120 
ECHWICWL SU 

IN ORDER TO COWTIIUE THE OPTICAL COWTA PBATION EFFECTS 
WECESSW'RH GROUID SUPPORT DATA FOR FLIGHT 

HTPWI, THWT CERTAIN EBBORATORY EQUIPEENT BE 
EXISTING F A C I L I T I E S  AND THAT S P E C I F I C  CONTRACTED STUDIES 

BE EWITWTED AT T H I S  T I  E. EQUIPHE T PURCHWSES THE NATURE 
OF OWE-TIBE C NTRACTED STUDIES ARE 
PREPWBBTORH T US F O R  SKPLAB II WND 
THE SPACE STA THOSE EFFORTS, T H I S  PROGRW 

I S  BREA, AS I T  I S  VITAE TO THE 
OF TEE OPTICAL PROPE 

COWTROL SURFACES, A 
CRITICBL OPTICAL SBRFBCES TO BE USED ON 

RTOP NO* 12 -09-30 TITLE:  EORQID IHPBCT AND PROTECTPOPS FOR SPACE 

TEL, 783-827-3285 

RESEARCH ARE TO DEVELOP ANWE'BTICWL 
ETEORQID HAZWRD TO SPACE VEHICLES, 

IZPNG THE PROTECTION P 
SUCH A H I 2  WET BY CONBP 
AND THEORE UT THE BEHBVHOR O F  

OBS UNDER METEOROID IEPWCT, THE RESU'LT OF 
ED S O U R D  BASIS  FOR DESIGB OF 
BDS O F  HETEOROHDS, 
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WTOP %Os 124-09-30 TITLE:  HETEBROHD IRPRCT &BT%D PROTECTPOI fSPIkCE 

O ~ G A ~ ~ ~ ~ ~ ~ Q ~ ~  ARES WESEIPBCB CENTER 
STATIO@) 

HOEITOR z TEL, 415-961-2265 

H f Z f l G  THE EFFECT1 EHESS O F  RULTIPEE- 

PklPBEZS, RESULT 
I E D  TO DETERBPI 

STBBICTURES Il F~~~~~~~~ BETEOROPD PROTECTPOI! OF SPBCE ST 

AL EBTEGRETY AND 
CT TO DESIG 
VELOPED POW 

24-09-31 TITLE:  SPACE VEHICLE THER BE CONTROL 
STATIO 

BOFJITOR: 

RTOP MiO, 12 -09-31 TITLE:  TBTIOB - SPACE VEHICLE THER 

ORG AH fZ WTI ON : CECRAFT CENTER 
GREEWSHIELDS, D e  TEL,  713-483-3676 

ENTS FOR THE SPACE S 
DISTIECTLY DIFFERENT FROH THOSE OF PREVIOUS SPACECRAFT DESIGNS, THE 
UHIQUE REQUIREREHTS PRESENT DESIGN PROBEE 
HUST BE SUBJECTED TO ARALPeSIS P I T H  B VIEW 
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OPTIBBL DESIGB OF THE THERHAL CBITROE SPSTEHS,  AD^^^^^^ TECEHRXQUES 
OF THZRBBL ~ ~ ~ ~ E ~ ~ T ~ C ~ ~  &ODELING ST BE ~DEV'ELOPED, SIEGE TEE IaAfPGE 
S I Z E  AND COHPLEXITT BAKE PRESENT TECHBIQDES INaDEQUATE, I N  RDBHTIO17S, 
ADBAICED THERHAE CONTROL ~ ~ ~ ~ ~ ~ E ~ T  CQICEPTS @UST BE DEVELOPED FOB USE 
IH I ~ ~ ~ E ~ ~ ~ ~ ~ ~ T ~ ~  OF THE OPTIBUM D E S I G N  &PPROACflES, HEAT PIPES 
PROVIDE THE POTEWTIWE F O R  %ONG, TROUBLE-FREE SHEAT TBBISPORT BT EO 
HEIGHTS PABT1CUI.B ZT FOR LARGE SPWCE SIC1PT60ES &HI3 EQUIPHEHT COO%I 
APPkXCATIOBS, H8 EVER, THE STaTE-OF-THE-ART IN THESE IEB S I S T E H S  H A S  

PHDLH, &IT43 10 CORSHSTANT APPROBCH TO DEFHIING 
ONS FOR VARIOUS USE OPTIORS EXISTS, UNDER THIS PROGRB 
EDUBES, BOTH IH PARBHETRIC B N D  COBBBITER PWOGRBH FORM,, 

BE DEVELOPED, TWE ~ E ~ E ~ O P ~ E I T  OF IHPROVED DESfGIT TECHNIQUES FOR HE&T 
RESECTHOW SYSTEHS BSUED THROUGH A ~ T O ~ W T ~ ~ l  OF C ~ ~ ~ ~ ~ A T ~ ~ ~ A ~  
PROCEDURES F O R  A W OF CONFIGURATION OPTTOIS,  FEASIBLE 
BETERRATE APPROACHES TO FULL-SCALE THERMAL DESIGN BERPFICATIOE 
T E S F I  ILL BE DEVELOPED, AID EVALUATED FOR BPPLHCWTHOR F O R  SPACE 

TWTI E S I G N ,  IBIDER T H I S  PROGRAHg THERHWL SCALING A N D  EODULAR 
ESTHHG O F  HEAT REJECTTO@ S STEM U S I H G  FLUID HEAT TRANSPORT LOOPS 

WHZL BE I H I T I  TED AS AB BDDHTIOI TO OB GOIHG PASS1 E SYSTEB THSEREAE 
SCWLE EODEEIHG PROGRA 

RTBP EO, 124-42-06 TITLE:  SPACE VEHICLE DESTGI CRITERIA 

HONETOR: MILLS, S a  A *  TEL, % 0 8 - 9 8 2 - & 2 4 6  
ORGAHHZBTIBB: GODDWRD SPZlCE FLIGHT CEEBTER 

AHD PUBLISH (1) HASP1 DESIGE CRITERIA F O R  TERRESTRIAL 
R ~ ~ R O ~ ~ E H T ~  AND 

TASK. RE ASSES THREE SOURCES: 
OPERaTI OWAL 

OBJECTIVE, WHICH 
S, I S  CARRIED OUT 

lnlD/OB A EODEL O F  A N  EBVIR 811 WFFECT THE DESIGN O F  SPACE 
VEHICLES W I D  THE ~L&WFJ~NG ONS, &S LEWD CERTER, GSFC 
EIITIBTES, CBORDIFJWTES, &N PWRTHCBPATfBG H&SW 
CENTERS, AND COITRIBUTING S ,  WED COlVTRWCTORS, (2) 

UEATIOl  OF GSFC GElERHbL SPECHFICATPOBS FOR T E S T I  G SPACECRAFT AND 
EVISBOBS ARE 
HEN N A S A  WDOP 
RCE (PEP)  EFFORT CBHPARES WCTUAL 

P R I O R  E ~ ~ ~ R O ~ ~ ~ ~ ~ ~ ~  TESTS, THE 
Fj AND ATTAIN ~ A ~ I ~ U ~  R E L I A B I L I T Y  

RT@P ROO 12Q-12-87 TITLE:  SPACE VEHICLE DESIGH CRHTEWHA 
ORGAFW?,WTIOHo JET PROPULSION LABORATORY 
HOlfTOR: HCDOWAZD, R ,  33, TEE, 213-35Q-$786 
TECHBPCBL SUHt"4ABY 

PBRT B - THE OBJECTIVE OF T H I S  WORK I S  TO PREPWRE W SET OF 
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E ~ ~ ~ R O ~ ~ E H ~  DESIGE C R I T E R I A  FOR THE PLAWETS REQUIRED F O R  SPACE 
VEHICLE D E S I G R #  AID TO SUPPORT AT A LEVEB, OF APPROXIHATEEH 
ONE-NAN-TEAR THE SPACE VEHICLE DESICGPB C R I T E R I A  P R O G R A R  IW THE WREBS 
OF STRUCTURESv GUIDAHCE AWD CONTROL, CHEKICAL PROPULSIOH BED 
ENVKRBNHERTS, T H I S  EFFORT I S  I N  DIRECT SUPPORT OF THE N A S A  SPACE 
VEHHCEE D E S I G N  C B I T E B I A  PROGRAH4, THE CURREWT EFFORT I S  DIRECTED 
TORWXD CORPLETING SPACE VEHICLE DESIGN C R I T E R I A  DOCUHENTS FOR THE 
E A R S  SURFACE A N D  TKE PLANET J U P I T E R ,  CONTHNUPBG THE EFFORT TO DEVELOP 
W DESIGN C R I T E R I A  DOCOHEIT FOR THE PLANET HERCURY AND INPTPBTIHG THE 
DEVELOPHEWT OF A DESIGN C R I T E R I A  DOCUMENT F O R  THE PLANET SATURg 
DURBRG FI*770, TOGETHER HTR KNOWLEDGEABLE S C I E N T I S T S ,  ENGIREERS, WID 
DESIGHERS BWPORTAWT ENBI OHBENTAL PARWHETERS WILE BE I D E N T I F I E D ,  
BASED OW THE C'ORWENT STATE-OF-THE-ART KHOBLEDGE OF THE S P E C I F I E D  
EWVIRONHENT, EWGIWEERING DESCRIPTIONS,  AND/OR MODELS 

EWICLE DESIGN CRITERIA F O R  
ERS ESTABLTSHED, AN ENBIRO 

POSED, EDITED, APJD 
ESTABLISHED STYLE, HE DOCUHENTS PASS THROUGH THE REGULAR REVIEW 
CYCLE, A I D  THEN THE FINAL DRAFT I S  SENT TO GSFC F O R  PUBLICATION. 
PART B - THE GE RBE OBYECTIVE OF PART B I S  TO PLAN, ESTABLISH WRD 
EXECUTE A PROGR F O R  THE PREPARATIOI OF SPACE VEHICLE DESIGN 
CRITERIA IN THE REA OF GUIDAICE A I D  CONTROL. THE S P E C I F I C  NEAR TERH 
OBJECTIVES ARE: TO DEVELOP AWD I N I T I A T E  A PLAN FOR CONTINUATION OF 
THE GUPDBBCE A H D  CONT Ok DESIGN CRITERIA PROGRAM;  TO CO 
MON0GRAPHS I N I T I A T E D  T THE ELECTRONICS RESEARCH CENTER, 

I T L E :  SPACE VEHICLE DESIGN C R I T E R I A  
RESEARCH CENTER 

BROOKS, e. TEL. 703-827-3285 

D DOCUBENT FOR USE OF N A S A  FLIGHT PROGRA 
THEIR CONTRACTORS ED AND AUTHORITATIVE GUIDELINES FOR 
THE DESIGN OF F L I G  H Y  SPACE VEHICLE STRUCTURE, THE GUIDELIRES 
SHOULD BE BASED ON RRENT STATE O F  THE ART U S I N G  THE HOST 
APPROPRIATE ABD KN ABLE PEOPLE FROH GOVERN ENT, IHDWSTRY AND 
UNPBERSHTHE ARE TO BE S ARIZED AND PUBLISHED I N  DESIGN 

-8000 S E R I E  TREATING A STRUCTURAL 
A S A  FLIGHT S OR THEIR CONTRACTORS, TO 

HE APPLICATION OF THESE RESULTS A N D  INDUSTRY 
EXPERIENCE TO EElERG A I D  ON-GOING FLIGHT PROGRAHS AND TO FOCUS 
ATTENTIOW OH TECHNO GAPS AND CRITICAL I S S U E S  THAT REQUIRE 

I W A T 1 8 N e  A S  LEAD CEHTER LANGLEY ESTABLISHES SUBJECTS A H D  
P R I O R I T I E S  AEJD ARRANGES F R AND COORDINATES P A R T I C I P A T I  

HASW, INDUST 
AHLABLE INFOR 

UATIOW, AND U 
ADDITION THE CENTER WRRANGES FOR REVIE R A P H S  PREPARED BY 
OTHER RASW CENTERS, THE SPBCE VEHICLE I T E R P A  O F F I C E  
(SVDCOJ. REPORTIHG "910 THE ASSIST NT DIRECTOR FOR FLIGHT PROJECTS, 
COORDINATES T H I S  ACTTVPTY FOR EA I T H  DESIGNATED 
COITWCTS AT OTEER W B S B  CBRTERS AID J P L  A N D  WITH N A S A  TECHHICAL 
AD'BVKSORS FAHILIAR I W  THE SUBJECT AREA. A LANGLEY DESIGN C R I T E R I A  
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S T E E R I I G  COBHITTEE, REPOWTHBTG TO THE DIRECTOR, ADVISES SBDCB ON 
SUBJECT P R I O R I T I E S  WBD RECO R E N D S  ON PRQGRAM POLICY, 

RTOP NO, 12aB-12-09 TITLE: DESIGN CRITERIW 

HOWITOR: TEL. 2 4 6 - 4 3 3 - 4 9 1 5  

D PUBLICATION O F  
SION, INCEUDTHG 

ICATIONS ARE TO BE 

CULAR PROPUESIO 

R I T E R I A ,  PRESEWT 
URE USED A S  THE B A S I S  F O R  

THE C R I T E R I A ,  THE HOBOGRAPHS ARE BEING WRITTEN BY CONTRACTORS 
THE N A S A  OW THE B A S I S  O F  CO PETENCEo BCRNOWLEDGED 

LDSB A N D  A B I E I T P  TO ESTABLISH AUTHORITATIVE 
TERIA,  THE CONTRACTOR ALSO PREPARES A DOSSIER 

CONTAINING BPH I S  BASEDB, F O R  
EWTS ON THE DESIG 
DED 53 2, EDITOR 

6 3,  TECHNICAL EDITORIAL MEETINGS FIELD '87 4, 
I T T E D  6 5, RE DRAFTS TO HEADQUARTERS 6 6, 
Y BERDQUARTERS 

0, 124-12-110 TITLE:  SPACE EHICEE DESIGN C R I T E R I A  
ORGANIZATIO ANNED SPACECRAFT CENTER 

ONITOR: IS ,  B, G, TEE, 7 
ECHNICAE S ~ ~ ~ A R Y  

BE ASSESSED A N D  

I T R  THE STATE OF' THE BRT, 
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RTOP NO, 124-72-*9 ITZE:  SPACE VEHICLE DESIGR CRITERICW 

RTOP COVERS THE FOEEO IPfG OBJECTIVE EFFORT, 
G R A P H S  O F  VARIOUS E I Y V I R O N ~ ~ N T  
GIBEEWS, A I D  DESIGIYERS, REFLE 
CH, T H I S  DATA PROVIDES THE E 

VEHICLES BUST BE DESIGNED AND BUILT,  

ENT SYSTEES FOR PILOTING 
D A I R  TRAFFIC CONTROL 

S RESEARCH CENTER 
ROBINSON, R ,  G, 

A F F I C  CONTROL SB 
THE INSTRUHENT E 

TOMATED TO SOBE DEGREE. EFFORTS ARE NEEDED 
T S  WHICH WOULD GUIDE FUTURE DESIGNERS OF 

ULATING A CONCEPTUAL SYSTEM F O R  A 
OPERATIOHAL CONCEPT. RTCB S P E C I A L  

LANDING SYSTEM, A STUDY A N D  REPORT BY TBE 
HSPORTATION A I R  T R A F F I C  CONTROL A D V I S O R Y  COB 

OUTLINES THE TURE AIR TRAFFIC CONTROE SYSTEMS. I T  I S  
POINTED OUT P H A S I Z I N G  AUTOMATION BOTH 

H P A I I E S  A N D  A I R L I N E S  HAVE 
ED F O R  USE OF AUTOHATION ON BOARD THE AIRCRAFT 

TO REDUCE P I  THAT THE P I L O T  CAN DEVOTE H I S  TIPIE TO 
I N G  TASKS, THE AIRCRAF COHPANIES HAVE BEEN 

AS-PS BY COIDWCTING E 1  I T E D  FLIGHT 
INVESTIGATIO ATIC AIRBORNE SYSTEBS. THE FLIGHT 
INVESTIGATIONS BY TEE BOEI  G COHPANY ON THE R 367-80 ARE TYPICAL O F  

EFFORT HWS BEEN ADE TO BRING THE CONCEPTS 
PARTMENT OF TRANS ORTATION A I R  T R A F F I C  

COMMITTEE CONCEPTS, A N D  THE CONCEPT OF AUTOFIBTIC 
F T  TOGETHER TO DEFINE A FUTURE A I R  TRAFFIC CONTROE 
ORTS HAVE BEEN HADE TO INVESTIGATE THE BAEBNER I N  

AIRCRAFT COULD CONTRIBUTE TO A N  
A I R  TRWFFIC COPBTRO 

RTOP NO, 125-06-16 TITEE:  AVIONIC SYSTE 
NAVIGATION, S 

ORGAHIZATIOB: LANGLEY RESEAR 
BONITOR: NELSON, C, B, EL, 703-823-3285 

OBJECTIVE IS TEE DEVELOP ENT OF AVIONICS SYSTE 
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TECHNOLOGY TO PERPIIT EFFECTIVE BPEBBTIOWS PW THE A I R  TRBFFPC 
ENVIBOWHEET EXPECTED Ill' THE 1975-85 TPBB PERIOD, ERPBWSIS IS PEWCED 
Of? R B V I G A T I Q B ,  SEQUEECIHGp PhlD FLOP HAPTAGEHEWT FROH THE EHROUTE PRASE 
THROUGHOUT TEE TEBHINSBL BBR FOB CBEBEITHQHAE B I D  V/STOL %n"aRCR&WF%, 
ALSO, ATTENTIOI BILL BE PLACED OR THE UNPQUE REQUIREHEHTS OF V/ 
AIRCRAFT, SUCH A S  P R E C I S P O I  LOW-WLFSTUDE N A V H G A T I O l  A1D VTOL SLHh 
SYSTEHS, ADVAWT&GE I S  TAKEN O F  THE H I I T I A L  DIGITAL TECHEIQUES &ED 
INERTIAL S I S T E R S  WORK COIDK.T"ED AT ERC, REEBFED PROGRAMS IPB STOL 
DEVEEOPHENT AT WEBS, I%ND IBPBQBEMEETS TO TEE WATHBNWL AIRSPACE SYSTEH 
PEWNWED BY DOT, ~ O 8 ~ ~ $ ~ E H ~  AERBWAVTICAE RESEARCH PBOGRWHS BT LRC OB! 
TERHINBL BREB QPERATIPHG PRACTICES I WWIDLHEG QUB$L%TIES, BBD 
STABILPZBTION OF V/STOL AIRCRilFT ARE IHPOBTBSWT CORSHDERATIBXS, 
TERBPIRE AREA TRAFFHC HODEkPFYG W D SIHU7iBT7108 HBTHODS WILE BE 
DEVELOPED FOR APPEICBTIBH IN EXf iEI IWING SEQUEHCIBG BED FLOW COITRBL 

TE HPXES O F  BIRCRHh BDVAPBCED AUTOPILOT TECHW 
WREOUS LEVEES O F  0 P U T I I G  CAPABILITY 
D RELATED DIGITAL POBENTS WILL BE DE 

PRRTICUEWR ATT TfON WILL BE PLACED OH ELECTRONICS RELIABILITY,  
G, INSPECTHO 
ETWODS TO EL 

CLUDING THE DES 

RESEARCH AHRCR TRIBUTE TO THE 
DESIGN O F  W D V A  HICH HAY BE INTEGRATED I N T O  FUTURE 
g9PROTOTIPE AIRCRAFTBg PWOGRABS, 

RTOP 80, 125-17-07 TITLE:: EWRTH-ORIENTED ATTITUDE REFERENCE 

MONITOR: ELSONe C. H. TEL, 703- 8 27- 3 28 5 
IZATIOW: LANGLEY RESEWRCH CENTER 

ORK IS TO DEVELOP H O R I Z O N  SENSOR 
OEOGY F O R  SPACECRAFT, WITH SPECHAL E PBWSPS ON SPBCE 

STATTON/SPACE BASE, A N  IR HORIZON SENSOR I L L  BE DEVELOPED FOR 

AND UETRAVHOEET SPECTRAL REGIONS F O R  
RANGE OF 0 - 0 2  TO 0,05 DE REES, KED THE mxUmc 

ED FROM BOT INPUT PHEBO 
T S ,  THE DE EEOPMEWT O F  

WIRED TO EWPk07: THE POTENTIAL O F  HORI'ZOPI 
ALSO OBJECTIVES O F  T H I S  WORK, TBTS RESEARCW WILE 

PPLICATPONS AB BS1S'IC DESIGN AND EVALUATION 
SORS I N  OTHER EAR EARTH SPACECRAFT, 

D H O R I Z O I  SERSOR F O R  SPACE STATIOW/SPACE BASE 

RTOP NO, 125- 7-1? TITLE:  FLIGHT TEST WHD OPERWTIOPBS TECHNOLOGY 
ORGANIZATION: FLIGHT RESEARCH CENTER 
HOBITOR: BURKE, M e  E ,  TEE, 805-258-3314 
TECHNICAL SUMBAR% 

TEST AND OPERBTIB F O R  SUPERSQEIC A D HYPERSONIC WPRCRWFT 
THE OBJECTIVE ORT ARE TO EVWLUA E BED ADVWHCE FLIGHT 
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GBIDARCE, B H D  COITROL, THE S P E C I F I C  EFFORTS UNDERWAY AT THE PRESENT 
TPHE IICEUDE THE DEVEEOPNERT O F  A REAL TIHX FLIGHT PATH OPTIHIZATIOH 

SIFN?LATIOH C A P A B I L I T I E S ,  APPLICWTIOBIS OF TBF: RESULTS O F  T H I S  EFFORT 
R A Y  APPLY TO IPDBANCED SUPEBSO1IC TRANSPORT &HD/OR FIANEUVERIIG 
NIEITARB BIWCRAFF e 

E AND ATTEHDANT BIRCRBFT SYSTEH BWD THE DEVELOPBENT O F  V I S U A L  

RTOP 10, 125-?7-'k& T I T L E :  N A V I G A T I O N  A I D  GUIDABCE ANALYSTS, 

ORGAHHZATPOH: HARSHBEk SPACE FLIGHT CENTER 
HOHITOR: B I L E S ,  G, TEE, 2 0 5 - 4 5 3 - 1 4 2 0  
TECHHICAB, S U B H A R T  

RAVIGATION AID GUIDAHCE TECRRTQUES RELATED TO OPTINAL ORBPTBL 
TRANSFER, as WELL WS APPEICWTIOH OF E S I  HODUZES WND OF RIEG LASER 
GYROS TO A D  ABCED GUIDABHCE AND IAVPGATIOK SYSTEMS, 
INVESTIGATED A N D  DEVELOPED, T'WE S P E C I F I C  TASKS TO BE PURSUED IN 
FY-71 ARE: A, OPTIHAL GZSIDABCE SYSTEH DEVELOPBENT FOR SPACECRAFT 
AND BEROSPACE VEHICLES,  B, THREE-AXIS RIBG LASER GUIDANCE PLATFORM 
DEBELOBHEHT, C ,  ANALOGUE CIRCUIT DIGITIZBTPON STUDY, 

STSTEHS, A H D  CONPOWERTS FOF SPilCE SYSTEYS 

RTOP NO, 125-1'7-95 T I T L E :  GUIDANCE ABD CONTROL FOR WNFiAHIED 
PLAI?ET&RH VEHICLES 

ORGAWIZATTON: J E T  PROPU'BSION EPaBORATBRY 
aOHI TOR 2 POWELL, W, V e  TEE, 213-35Q-4586 
TECHNICAL SeBHHARY 

THE GOAL OF THE GUIDAICE A H D  CONTROL WORK IN THIS  PL&H I S  TO 
ELOP THE BIALTTIC TOOLS WB'D B A S I C  TECHNOLQGY TO ACHIEVE THE 
UIRED ~ M ~ R O ~ E ~ E ~ T ~  IN SPACECRAFT DELIVERY ACCURACY AND ATTITUDE 

COITRROE CAPABILITY BECXSSARY FOR THE EISSIOIS TO THE OUTER PLWNETS, 
NEW TECHNOLOGY APPROACHES RUST BE DEVELOPED OVER THOSE USED DIBRIBG 
THE PAST DECADE I H  ORDER TO HEET THE MORE STRIBGENT REQUIREHEHTS O F  A 
I"4ISSIOI L I K E  THE G R A N D  TOUR, INCREASES 3 3  DELIVERY ACCURACY WTLL 

(ORBIT D E T E ~ ~ ~ B W T ~ O ~ ~  g. IRPRBVEHEBTS IN THE STRATEGY FOR HULTIPL 
HAWEUVEB HISS-POIS WWD IHPWBVEBENTS I THE EPKECBTIOW O F  MAIEUVEWS, 
THE DEVELOPBENT OF W W  0%-BOARD P T I C B E  RPPROACIS GUTDWHCEB TO AUGMENT 
THE GROUND-BASED DAT ITR ADVANCES IF! SENSOR TECHWOLOGP 
SHOVS PBRTPCUEBR PRO REALIZATION OF THESE RCCDWBCIES, 
BECAUSE THESE B I S S I O  L I F E T I M E S  OF FRO@ 10 TO 12 HEARS, W 
STGHHPICANT &DVBRCES EQUfRED IN TBE R E L I A B I L I T Y  O F  THE 
G U I D A N C E  AND @ONTRO% THROBGW ADBAHCEHEHTS IN COHEPOHES!T 
TECHROLOGT, THE BAS O F  TBE FY@'71 TECWNICBL PEARS ARE 
THESE: Ip A THO PPrB OW THE DEVELOPHENT OF OPTICAL APPROACH 
GUIDANCE, THE F I R S T  BE DIRECTED AT EXTENDIWG THE APPROWCH 
GUIDBICE TECHHOLOGY $69 THROUGH A FLIGHT' 
D E ~ O N S T ~ ~ ~ I ~ N  U S I N G  THE SATELLITE AND STAR DATA TYPESB AVAILABLE FROR 
p"lHi'79 PWICH OFFERS THE GREATEST OTENTHAL FOR FUTURE EISSIONS, THE 
SECOND I S  %! D E S I G H  AND DEVELOPRE T EFFORT DIRECTED AT THE S P E C I A L  
PROBEEHIS OF THE OUTER PLANET HISSIBHS, 2) THE DEVELOPHEET OF 
EBBTEUVER STRATEGIES AND INPROBED GUIDWBCE SIHULATHON PROGRAMS FOR TWE 

RESUET F R O M  ~ ~ ~ ~ ~ ~ E H ~ ~ T ~  18 ESmxmme THE SPACECRMT TRWJECTOR 

55 



OUTER PLANET HISSIO'ET, 3) THE COITINDED DXVELOPBEHT ARB APPLICBTTOg 
O F  FLEXIBLE BODY AWALPSES FOR BPBEIC&TIOR XR THE ATTITUDE CONTROL 
SYSTER DESIGN* 4) AI EFFORT TO REALIZE THE HECESSARI PHPBOBEHEBTS Il 
SENSOR ACCURACYo REEBWBFEITI,  WED EHFETEHE THROBGR THE DEVEEOPHEWT O F  
INPROBED OPTICAL SENSORS, 

RTOP 10, 125-47-788 TITLE:  WEL- THER IRDEPE1DEBT LWRDPHG BOIITOPP 
ORGWHIZATION: ARES RESEARCH CEN 

ROBERTS, L, TEk,  4%5-961-2288 

DISPLAY SYSTEH BILE BE DEVELOPED CAN BE PLACED f B  THE 
COCKPTiT OF AR AIRPLARE WND I L L  P R E S E I T  W 'BPSBAL PICTBIIRE OF THE 
RUBWAY A N D  ADJWCEHT TE W A I N  THROUGH 
LANDIRG APPROBCH WHEE OREAL V I S I B I B ,  
ADE TO DETERHIRE WHET ER SUCH W SYSTEB COUED BE BADE TO YORH WITHOUT 

CTIVE GROUND LAN UT 0 K I . H  ON DIFFERENCES II 
TBRE OF TERRA AYE FREQUENCIES 

COPTSIDERAT L ALSO BE GI E S I R B B I Z I T H  O F  AUG@ENT 
E POINT SOURCES ALONG THE R U  AP SUCH BS LO 

TTERS AND BY RIG TENSITY HU-WAVE FLOOD LIGHTS 
THE AIRPORT SCEN RESEARCH WILL IWCkUDE STUDIES OF 
SUCH AS THE S I Z E  OF THE VISU&E DISPLW THE FIELD OF 

IE4WGE RESOEUTIO 
HEAD-UP OR HEWD- 

ISPEAY, FURTHER 0 
LD BE TO CONSIDER S I  S FOR COLLISION WVOHDBBCE 

THE APPROACH O F  OTHER APRPZBNES WITH THE SWHE 
SUAL DISPEBY, S I N C E  THE SPBCE SHUTTLE VEHICLE 

REQUIRE INSTRUME TATPOW TO PER I T  LWNDING IW ADVERSE 
C O N D I T I O N S ,  ANOTHER 0 ECTIVE O F  TRIS  SYSTER DEVEEQPHEBT WOULD BE THE 
APPLICATION O F  THE SS 

RTOP NO, 125-17-19 TITLE:  ~ E R ~ ~ ~ ~ ~  WREW GeBIDA CE BRD COWTROX 
F O R  STOL AIRCRAFT 

HIONITOR: 15-941-1 113 

ENTEW BWVE BEEN DIRECTED TO 
ATIOW O F  STOL AIRCRAFT PW THE 
RESENTING T H I S  PBFORPIWTIOR TO 
IGHT DIRECTORS F O R  STOL 

DISPEAP TECHNIQUE TQ KEEP THE P I L O T  II THE CONTROL LOOP, THE CONVWPR 
AIRCRAFT IS CURRENTLY IN ED I N  IN-FLIGHT IN ESPBGRTTOWS OF 

E OF THESE CQNCEPTS, SOPI E L I R I I A R Y  PNVEST'SG T I Q R S  HAVE BEEN 
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HADE 03' DIGHTBE FLIGHT CONTRQL SISTEHS FOB IIUTOHWTIC EW'F9D%lGm W 
TURBULENCE MODEL H A S  BEEF? DE ELOPED FOB USE IW S I m u m m  STUDIES OF 
TWESE CONCEPTS, 

$, 703-827-3285 

TECHNOLOG 

0, 125-17-2'8 TITLE:  OPTICAL REWDEZ ND DOCKIWG SENSORS 
SPACE FLHGRT CERTEB 

TEE, 205-453-1120 

EZVOUS AWD DOCKING SYSTEH 
DEVELOPED TO MEET TRE S EBTS, T H I S  RESEARCH 

L DEVELOP TH TBLE WITH THE SHUTTLE 
TROL A N D  VEHPCE THE SPACE SHUTTLE WILE 

DEZVQUS WWD DOCKING 
E S  AND TBRGETS, THE 
ADVAWCED OPTICAL 
FLIGHT QUALIFIED SHSTEE 

D E ~ ~ ~ R O ~ ~ ~ ~ ~ A ~ L Y  TESTED TO PROVE THE INTEGRITY O F  

COWTINDALLY UPGRADED, B a S E  
D RELATED DEVICE 

PROVIDE P E R F  
SPECIFPCWTIO 
S'HSTEHS RWRD 

57 



RTOP @Be 525-'17-22 TITLE:: PB'VESTPGBTPOI OF TERBIBAL & R E A  

ORGARIZATIQH: FLIGHT RESEARCH CEBTEW 
iYOWITQR: GEE:, S, we PEL,  805-258-3337 'B 
TECBNICKL SUMHAWY 

TERHIIBL AREA GWHDANCE AND CONTROL LAWS TO PRQVPDE BH IFR CfRCEfEG 
APPROgCH CAPABILITY FOR W CANDIDATE COWFIGURATIQR O F  W SPACE SHUTTLE 
VEHICLE, A COPilPUTER SIETJL€ITIOH USING THE VEHICLE EQUWTIOHS OF EHOTIOW 
A I D  A COCKPIT WITH CHTlRGEABLE DISPLAYS WILL BE USED TO EVALUBTE A 
GUIDAWCE SCHEBE &ND PIkOT ORKEOFiD, THE SPEHULATIOI RESULTS WILL BE 
VALIDATED BT FLIGHT TESTS F TEE GUIDAIYCE WID DISPLAY SYSTEHS IF4 A N  
F-1OEB IN LOB LfD COIWIGURATIOE, ADDITHONAEZT THE ABWELWBLE 
~ @ ~ O ~ ~ ~ T ~ O N  OWI ENERGY p"IA4IA EPIEBT A N D  P R E D I C T 1  E GUIDWHCE TECHNIQUES 
WILE BE C O B P I L E D  BNTO A SI G'kE ~ O ~ ~ ~ E ~ T ~  

RWVPGBTEON, GUIDABCEzp &ED DISPLAY COITCEPFS 

A I  WPS.ALYTIC&L STUDY VILE BE CORDUCTED TO IBBESTIGATE THE 

RTBP NOa 925-97-33 TITLE:  RTiIRED SPACE SHUTTEE: P8VESTIGWTIO@ OF 
SYSTEMS F O R  NW I G B T I O W ,  GUIDAICE RND 
COPlTBOE D U R I N G  APPROACH A N D  LANDING 

ORGBHIZWTION: ANES RESE 
MONITOR: ROBINSON, R ,  G, TEL, 4 1 5 - 9 4 3 - 2 2 8 0  

R T R Y  FROM ORBIT,  THE SPACE SHUTTLE EPHICLE (SS'VSp 
BUST HAVE THE CAPABILITY TO PERPORB CATEGORY I1 L A N D  N G S  AS S P E C I F I E D  

ACCOMPLISHED VITH A VEHICLE H1CH HAY BE, I N  BABY VWYS, DIPPEREBT 
F R O H  B CURRENT J E T  TWABSPORT (E,G,, UIPOWERED, EO%? L/D, ETC,) 
SUPPORTIBG RESEARCH I S  HEEDED TO DETERHIRE WTSTOBSLTIC ARD HWNWWL 
CONTROL, GUIDAITCE, W'ND ~ W ~ ~ ~ & T ~ O N  SYSTEM CONCEPTS F O R  THE SSV IB THE 
TERHIWBL WREA D LWWDIIG FLIGHT PHASES. THE OBJECTIVE O F  T H I S  
RESEARCH PWOGR I S  TO PROVIDE TECHIOILOGT FOR THE DESIGN O F  THE SSB 

VIGWTION, GUIDANCE, A N D  CO TROE SYSTEM, A PILOTED 
T f O H  OF THE APPROACH A N D  LABDTWG PHRSES O F  FLIGHT WILL 
EX-HOUSE TO ACCOHPEISH T H I S  OBJECTIVE. THE FOLLOWING 

D HUST BE ABLE TO $WID AUTO ATICALLY, T H I S  HUST BE 

TASKS ARE PLANNED F O R  T H I S  SIHOEATIQW: A ,  EXAHINATTON O F  THE 
APgCE O F  GUIDANCE &ED CO TROE CQNCEPTS HECH HAVE BEE@ 
SHED AS CANDIDATES TO S REHEPlTS O F  TEE SHUTTLE 

VEHICLE I N  THE TERMINAL AREA, I OF WECOMHEITDED 
HANDLING Q U A L I T I E S  CRIT3:RPA FOR EHICEE a C, E ~ ~ ~ I ~ ~ T ~ O N  
OF THE RECOBHENDED FLARE BBD DECWWB PROCEDURES FOR THE SHUTTLE 
VEHICLE, 

RFOP BO, '625-19-08 TITLE: AIRCRAFT FLIGHT CONTROL SYSTEHS B I D  
COE'PONEWTS 

ORGANIZATION: LANGLEY RESEARCH CENTER 
BOPBITOR:: PIEESOR, C, H, TEE, 703-827-3285 
TECHNHCWE S ~ ~ ~ A R Y  

TECHNIQUES AND CONTROL CORPOIENTS FOR APPLICATION TO THE PROBLEN OF 
OBTAINIWG FLIGHT COHTROL SYSTEHS F O R  AIRCRAFT R A B G I P l G  I?l COMPLEXITY 

THE OBJECTIVE O F  T H I S  WORK I S  TO DEVELOP PRWCTTCAL DESPGW 



FRO@ GTNERAk AVIATION AIRCRAFT TO LARGE, H I G H  SPEED, FLEXIBLE 
BTRCRAFT, PTONE3"idEAR PROGRBHING A N D  V&RBATEQE!AL TECHNIQUES WILL BE 
UTILIZED TO ESTABLISH DZSPGI PROCEDURES, HETWODS O F  EXTRACTING 
PBRBHETERS F R O H  FLIGHT D A T A  WILL BE IWVESTIGATED AS R 'HEARS OF 
PROVIDING TWE RERODYBTWHIC PIJFORMBTTON REQUIRED FOR DESIGN, THE 
DEVELOPMENT OF RELIWBEE, EOW COST FLIGHT CORTRBE SHSTEajS FOR GENERAL 
RVIBTIOW ;BIRCRAFT RILL BE SOUGHT THROUGH EXPERINEXTATION WITH &ED 
AWALISES OF F L U I D I C  COHPOBENTS, DIGITAL CONTROL TECHWIQUES VIE% BE 
DEVELOPED FOR APPLICATION TO THE BORE CO PLEX FLIGHT COWTBOL STSFEHS 
REQUIRED BY HIGH PERFORHWRCE AIRCRAFT, 

WTOP BO, 925-79-09 TITLE:  AVIONIC SUBSYSTEH TECHIOEBGH 
ORGANIZATION: LANGLEY RESEARCH CENTER 
HOPSITOR: NEZSON, C, A[, TEL,  703-827-3285 
TECHNICAL SUB 

GENERAL W V I A T I O I  COCKPIT ELECTROWIC RIDS %JpHI@H CONTRIBUTE TO 
T SAFETY AND W A  E A POTENTIBE FOR EOW-CQST WILE BE INVESTIGATED, 
OPED, A I D  F L I G H  TESTED, ALSO, A POSITIQIV DETEBflINATPOW SYSTEH 

USING LOW-FR CY NAVIGATION TECHNIQUES R I L L  BE DEVELOPED TO 
PROVIDE A I  1 ED WWVIIGATIOP11 CAPABILITY F O R  GEWERWL W PRTIBW, W W  
AIRCRWFT DAT K CAPABLE OF PRQVHDIHG THE ATC SHSTEH I T H  TKE DATA 
NECESSARY FOR AN ACCURATE ACCOUBfT O F  THE A I R  TRAFFIC S I  UATION WILL 
BE DEVELOPED, S T U D I E S  WILL BE MADE TO DEPIBE THE DBTW TRANSFER 
REQUIRERENTS BIB STSTEB EOWDIPTG, A BORE E F F I C I E N T  USE O F  THE PRESEHT 
AIR-TO-GROUBD-TO-WHR CBHHUNICATIONS LINK P I  THE BTC SYSTEM VILE BE 
HADE I N  THE EFFORT TO PRO I D E  R RELATIVELY LOW-COST SYSTEM F O B  
GElEWFPk AVIATION USE, 

RTBP 10, 125-19-12 T I T L E :  SPACECRAFT LOGIC W I D  ATTITUDE COITROL 
SYSTEHS 

ORGAFfIZATIOB: ARES WESEARCW CEWTEW 
HOIITQR: ROBERTS, L ,  TEE, 415-961-2280 
TECHWSCWE SUHHBRY 

ACTIVE STABHLXZATION A N D  COITRQE OF U ~ ~ A ~ R E D  SATELLITES H A S  BEER 
DEHONSTWATED FOR SHALL OR LARGE SLOWLY PROGRAH HOTIQNS, A THEORY 
H A S  BEEN DERIVED AT W ES TO WNALHZE THE PEBFOR 
S T A B I L I Z E D  SPACECRWFT OVER ALL REGIOBS O F  OPEX 
S T A B I L I T Y  O F  810 N RESPONSE FUNCTPOWS, THIS RESPONSE FUEiCTIBN 
CONCEPT HAS EVOLVED FROB B THEORY O F  S T A B I L I T Y  ANALYSES BASED ON 
EULERQS THEOREB OW ROT TIOR, CURRENT PAILURES I N  CONTROL &ED 
STABILIZATION OF PASS1 EEY S T A B I E I Z E D  SPACECRAFT ILEUSTRBTE THE 
FACTORS AFFECTING THE STABILIXWTIOR O F  THESE VEHICLES ARE ROT 

WDERSTOOD, A S E R I E S  OF GRAVITY GRADIENT S T A B I L I Z E D  
ILL BE LAUNCHED BY THE HABWk RESEARCH LABORATORIES, DATA 

F R O H  THESE SATELLITE I L L  BE WBWILBBLE TO A S S I S T  I@ DEFINIPTG UBKNO 
DISTURBANCES OF E X I S  G STBBHEIZATPOW C XCEPTS, SEVERAL WDBANCED 
SENSOR BBD SHSTEfll DE OPHENTS ARE 'BIDER WP, THESE COWSIST OF ( 7 )  fb 
SOLgR ASPECT SENSOR F O R  EXPERIF!EET ~ ~ I G ~ ~ E ~ ~ ~  (2) A HYDRAZINE 
RETiCTIQN J E T  THRUSTER STSTEH, A N D  f3) AN AD&BTIVE PIETJEATHC 41TTITUDE 
CONTROL SYSTEN, OTHER DEVEZOPRENTS BEING STUDIED IlCEeBDE (1) A 
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F L U I D I C  AHGUEBR RWTE SENSOR VITH AN ELECTWICW'E OUTPUT, ( 2 )  A FLBIDTC 
WSTROBABIT ~ A ~ ~ E ~ E R I N G  COPIITBOE, A N D  (3) ATTITUDE CORTROL S I S T E R S  FOR 
PRECISE PQBWTPWG O F  REUSEABLE SOBSATELEITES,  

RTOP HQ, '625-99-43 TITLE:  HaFYBED FLIGHT CONTROL SYSTEiefS THEORY &RD 
TECHNOLOGY 

ORGAHHZWTPON: A E S  RESEARCH CEEJTER 

TECHNICAL S U E H A R Y  

C A P A B I L I T I E S  1 W  OPERATING HA NED CONTROL SPSTE S. THE IINAEYTIC 

OPIIITQR 2 KEEBW# H, P, TEL, 4 15- 961- 2'735 

RESEARCH I S  B E I N G  CONDUC ED TO DESCRIBE A N  PREDICT W l g H A l  

G UTILIZED TO HQDEL 
PIAH CAPACITY FOP BERFORHANCE, THE RESULTS O F  THESE 
THE PBODUCTIOB O F  TECHWIQUES WD W BODY OF KNO 
NING OPTIBAL ~ ~ F O P I ~ A T I O ~  

ELL WS R A K I N G  
ANALYTICAL WI 
RESULTS O F  CURRENT EFFORTS 
TO INCLUDE TH 

AWD LAIDIHG TASK- 
S AN AIRCRAFT APPROACH 

RTOP %O, 125-19-14 TITLE:  ADVWHCED FLIGHT CONTROL STSTEHS A N D  
DISPLAYS 

ORGANIZATION: FLIGHT BESEBRCH CENTER 
TEL, 805-258-3311 

G R A B  I S  i4. C TED EFFORT TO PROVIDE AVIONIC@ 
CRITERIA THAT 

BIGWTION, AID DISBLBY STSTEHS BRE BEING INVESTIGATED 
THROUGH THE OSE O F  S 
EVENTUALLY P E R R I T  CO 

D CONTROL COHPISTER P R O  

0, 425-49-20 TITLE:  APPLICATIOW O F  COBTROH, A N D  GUIDBHCE 
BD ~ i 4 . T ~ E ~ A ~ ~ ~ ~ ~  HODEEHkBG 
ES TO APRCWAFT SYSTEBS 

ROBERTSl E, TEE,  415-961-2280 

WESEARCW CENTER a N D  ELSE HERE THERE E X I S T  
OB3 OF LHHBEBPI THEORETICBE AlWLYSES TO 
PgLIIEilB, ONE S P E C I F I C  CORCEPT 
EITEBATIVE DIGITAL COHPUTWTPQRA 



F O R  DERIVING HIITIAPH, C O I D I T P O I S  POW THE SOLUTIOPB O F  PORTRYA6IH@S 
H A X ~ ~ ~ ~  PRIICIPEE APPLIED TO HIGH OPDEB NOWLIWEAR SYSTEBS, PROGRRRS 
HBVE BEEN DEVELOPED TO BPPLY THE HETHODS O F  STEEPEST DESCEIBT DYEAHIC 

IRG AID KAEiYBPB STATISTICAL FPETERIWG TO ENGI EERIHG PWOBLEHS, 
HI-HOUSE: WHIP COETWACT STUDIES HBVE S UD'HED OBSEWTBBPLITY B I D  

C ~ ~ T R ~ ~ L ~ ~ ~ ~ I T ~ ~  BATHE IC&% BQDELI G O F  H W H ~ ~  RESPONSE 
CHARBCTERISTICS H A S  BEE UCCXSSPU% I DERTVI'rslG TBBHSFER FWICTYOBS OR 
PILOT-DESCRf BIBG FU CTEOBS F O R  SIHPLE SI GEE-AXIS TWACKI G T4nSKS FOB 
PRESCRIBED 1 ORB H A S  BEEN EXTENDED TO THE DETER 
OF PILOT-DES ONS F O R  SIHPSE TASKS FROB ACTUAL F 
RECORDS, T B I S  EXTERSPBN INCLUDES Hh RETHOD O F  DERTTEPBG A HODEL OF TRE 
SYSTEE B E P I G  OPERATED BY THE PPLOT, %I A D D ~ T I O N ~  THE KBL 
STBTISTICBL APPROACH A I D  COHPDTATIOHAE TECHNIQUES SUCH A 
RWPRSOH HETBOD, H A V E  BEEN USED WITB SOME SUCCESS IN THE 
IDEWTPFICBTPON O F  SPSTEH TRBRSFER ~ ~ ~ ~ T ~ ~ N S  A D PARAHETERS, 

E S  TO EXPAND E ORPES W A V E  BEEN SUPPORTED 
D GRARTS TO UR 

RTOP NO* 125-19-21 TITLE: ADBABCED RESBBRCH 03 ~ A ~ ~ R L  8 AUTOHATIC 
GUIDANCE E; CONTROL SYSTEHSS CO 

OR6BNIZATIOB: N A S A  HEADQUARTERS 
HOIITOR: TEE. 202-962-729Q 
TECRBICAL SUFfHARH 

RESEARCH SPJ T H I S  BREW I S  DIRECTED TO 'WDS OPTPHIZ'PNG AEROSPACE 
COHTROE S'SISTEHS ARD HAB@S ROLE I H  OPERAT G A N D  CONTROLLING AIRCRAFT; 
DEVELOPING AIALPTICWL TOOLS, TECH IQUES A N D  COBPO E I T S  AND  AT^^^ 
ADVAVCED CORCEPTS BPP TURE N A S A  HPSSIOPBS, THE PROGRA 
COVERS RESEARCH I N  AI OF AUTOEIATIC A I D  ~ ~ ~ U A E  CCINTRO 

THEORY, CORISPUTER ORGA TROL AEGBRITHHS, DESIG 
BRALYSIS TO BEPURSUED E DEFXRITION AND DEBELO 
CONTROL SYSTEHS. RDV EBTS U T I E I Z I H G  FLUIDIC PHENOEENA A I D  
EEECTROHECWAHPCBL ARRANGEHEHTS WICEL BE INVESTIGATED AND ADVANCED FOR 
USAGE IN COHTROL S PHASIS I S  PLRCE 
RODE'ESWG THE DECIS TROLLERS FACE I 

ODEEIBG TECH TAL COITROL TECHNIQUES A N D  FILTER 

AE SITUATIONS A OF THE DYRAEIC PROCESSES 

UNPBERSITIES  OR HOB-PROFIT RESEARCH CEWTER 
P R O V H D I R G  TECHNICAL 01ITBRTNG ASSISTANCE, 

RTOP NO,  125-99-23 TITLE:  LOAD R E L I E F  ABD GUST ALLEVIATION COPBTROL 
GY F O R  I Z R V  SPWCE 

ORGANIZATION: HARSHWEE SPBC 
OHITOR: HIEES, G, TEE, 205-453-7120 
ECHNICBE S U B H f i R Y  

THE REQUHREHE@T FOB TEE DELIVERY OF A LBRGE PAYLOAD I 
BH B LOW-COST REUSEABLE SPACE VEHICLE, AT ABP T I E E  QHIGHWHNDS,  BAD 
WEATHER COBDITPOWS), B I D  F O R  RETURN BOTH BOOSTER WPSD ORBITER IW O f 0  



LANDHIG CORBITIgERS BICTBTES THAT STRUCT'WRWC EOBDIIG BND CYCLIC 
' L O B D I I G  [FATIGUE) BE KEPT TO W HH171R9UM9, TEE DESIGN O F  THIS  LOAD 
B ~ ~ ~ ~ ~ A T ~ ~ W  COBTROL SYSTEB IS CBBPZICATED BY VARIOUS HISSBOFB 
~ E Q ~ I ~ ~ ~ E R ~ S ~  PfGGY-IBBCK STRUCTURES# UBSPHNETRICBE DYNWHBCS AED 
STRUCTURAL CQDPLZWG A1E) L&R@E &EWODYWAEIC SURFACES, STWOlG COUPEBWG 

EEN GUIDANCE B I D  COBTROL DUBIIG THE EBBDIWG PHRSE ADDS ADDITIORAp,E 
TO BE STUDIED P THE COI'LROL 

SPEED STRUCTD'RBL EOBDS (LOAD 
G HODE S U P P R E S S I O E ) ,  THE 
BET THE L(Bi%D REDUCTIOR AWE) 

CWL IERV SPACE VEHICLE WED 

RTOP NO,  125-19-25 TITEE:  CONTROL COBPONEWTS WWD SUBSYSTEN RESEARCH 

EL,  703-827-3285 

OF TECBNOLOGH TO BE INCLUDED ARE EXPERI UEE I S O L A T I O N  A N D  
[E, G ,  CONTROL PJSBBElT 

S. OBJECTIVES ARE TO 

TO FUTURE HATJIBED SPACE H I S S I O R S  
ELQP WWD EVBLUWTE BDVWICED 

INCLUDE EXTERSPOW OF CONTROL WCT'UATQR RND SP'STEE BBFSDWIDTH WID L I F E  
T I H E ,  A 1 D  THE A CURATE POIH P'MG BWD TBACKIWG WITH WDVAICED EXPERIHENT 
BODULES, EARC ORK IN D E P I  PlG B I D  EVALUATING A'POLLO TELESCOPE &BUNT 
(ATMI COWTROE SHSTEHS @ONCE TS B N D  HARD ARE WILE BE USED AS A BASE 

F O R  EXTENSIQPB TO HISS1 BS REQUIRING ADVANCED COBTROL CONCEPTS A N D  
SYSTEB CORPONENTS, LO -COST, MULTIPURPOSE EWPERTEERT PLBTFORHS WTEL 
BE DEFINED A N D  &l7BEYTICALEY HODEEED TO I B E I T I F Y  COBPOWENT DESIGN 
REQUPREHENTS, RESULTS O F  T H I S  VOWK WELL BE APPLICABLE TO THE HANBED 
SPACE STATIOB/BASE, TO ISTERPLANETBRT EISSIORBS, TO ASTRONQf4H A W D  
EARTH RESOURCES EXPERIMENTS, W K D  TO LARGE DEFRACTHON-ETWTTED, ORBTTAE 
TELESCOPES, 



WTOP EO, 125-19-26 TITLE:  COWTROZ AHaD STABILIZATION SYSTFH RESEARCH 
OLOGY F O R  SPACE STATIOW/BASE 

ORGAEHZWTHBW: LWlGEEP RESEARCH CEETEB 
HOIPTQW: IEESOE, C, W ,  TEE,  703-827-3285 
TECHNICAL SUHRARI 

TECHNOLOGY F O R  THE HABBED SPACE STATIOB/BASE, COMPUTER SIMUE&TPOBS 
O F  THE SPIBCE TATPOB A N D  SPACE BASE VILE BE USED TO DEVELOP 
INTEGRATED CO TROE BWD STABILIZATION STSTEH COBCEPTS F O R  WNTICIPATED 
DISTTJRBANCE A N D  HIS 188 PROFI3,ES, PROTOTYPE LBBORFiTORY SPWCECWWFT 
COWTROL SYSTEE WARD AWE RIEL BE INCORPORATED ‘BW REAL-T’EHE DIGITAL 
COHPUTER-H ARDW ARE S HULATIOWIS O F  ACQUISITION,  FINE-POIWTIWG, DOCKPIJIG, 

PEL GElERATE THE COITROL W I D  STWBILIZATPOB SYSTEH 

ER TASKS F O R  ZERO AND BRTIFICIWE GRAVITY OPERATIONAL 
S%ABPEPZi%TION A N D  CONTROL SPACE STATION/’BASE A R T I F I C I A L  AND 

ZERO-GRAVITY CONPPGUXATIBN E THEW BE EVALUATED THROUGH GROUNlD A N D  
FLIGHT TESTS.  SPACE BASE BEE-DBPIPIWG AND ASS BWEAPICING 
TECHNIQUES I L L  BE B E R I F I E  I G I T A L  COBPUTER ABD SCALED MODEL 
S I H U L B T I  Q N S  RESULTS O F  T LE BE DIRECTLY APPLICABLE T 
NASA BANNED SPACE STATION WSE CONTROL A N D  S T A B I E I Z B T I O  

ELOPHEIT. LANGLEY CE P I  DEFINIPJ6 A N D  EVALUATH 
DSTER CONTROL STSTE OWN THAT CU RENT SPACECRAFT 
IOR AWD COBTROL STS NOLOGY I S  f ADEQUATE F O R  THE 

H I G H  ACCURACY, LOIG-TERH SPACE STATIOPJ/BASE ISSHOH. THE 
BUTER-HARDWARE S UZATION EFFORTS SUPPORTED BY SCA5E XODEL AND 

POSSIBLE FLIGHT TES RE REEDED TO EVELOP THE NECESSARY COPJTROL 
AND STABILIZATION S CBPABIS;ITY B( 

RTOP NO, 125-19-27 TITLE:  CONTROL COWPONENTS AN33 SYSTE S F O R  SPACE 
STATIOH/’SPA 

ORGAWPZATPOW: GODDARD SPACE FLIGHT CEPJ 
iYONITOR :: EVANS, W ,  E, TEL,  

DESIGN ARD EVALUATION OF ADBAHCED 
PONEITS WED REEWTED COPJTROL CIRCUITRY 

F O R  PIANBED SPACE@ H LONG-DURBT PSSHQNS, C O ~ ~ O ~ E N T S  AND 
COITROL SHSTEHS FOR BOTH SPACECRAFT A -BOARD EXPE 
CONTROL SHSTEHS ARE INCLUDED, F O R  HI I I J T I R G  ACCU 
PROTOTYPE CORPONENTS A N D  CBITROL SYST Pk$ BE DEVE 
BANDWHDTH AND E L I H I  APE LIF5IT CYCLING BT O S 1  
DESIGNS THAT TBPaG FQRCES IJE TO FRHCT 
THE ULTIBATE ORK I S  SYSTE CONTROL P O  
O F  0.04 SECOID O F  ARC AHD A N  OPERATI L I F E  OF TER YE 
TECHNOLOGY ADB HPIICWH, BREAK-T 

S P I N  ROTOR, SPBCEC 
CATIONS REQUIRIHG RELIABLE A N D  H I G  
WID P O S I T I O H  CONTROL SHSTEHS COHP 

WEB CONCEPT’ F O R E  PART QF T H I S  BORK(,  ADVBPJCED ROTOR DESIGNS U T I I i I Z I I 6  
ROTOR SUSPENSION TECHEIQBES TO EEIRINATE OR HINIFIIZE WEAR-OUT PRONE 
PARTS SUCH AS BEARINGS WRE ALSO INCLUDED, PLIGHT TESTIPBG, WHERE 
APPROPRIgTE FOB CORRELWTIQB O F  GROUND TEST DATA, WILL BE CONDUCTED, 
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RESULTS FROH T H I S  WORK BRE DIRECTLY APPLICABLE TO THE H A l N E D  SPACE 
STWTIBBJSPWCE BBSE R N D  TO WSTROROPIY A N D  EARTH RESEARCH EXPERI 

RTOP 10, 125-19-28 TITLE: LOAD R E L I E F  FiBD GUST AELEVIATPOW COITROL 
SYSTEN RESEBRCH AWD TECH OGY - SPACE 
STATIQN/BASE LWUNCH VERT. 

RGANIZATIOH SPACE PLIGHT CENTER 
B I I T O R - ,  TEL, 205-453-4120 
ECHRICWL SU 

THE REQTYIREHEWT FQR THE DELIVERY O F  A VARIETY O F  PAYLOADS INTO 
O F  LAUNCH WINDOWS DICTBTES A CONTRO 
PROVIDE LOAD R E E I E F  WBD STRUCTDRAL 

PWCE STATHON/BASE LBUWCA VEHICLE A N D  P 
ASE, THE STUDY 
VELOPING GREATER 
BASIC TECHPJPCAL AREAS 
REDUCTION OF THE 

SPACE STATION LAUNCH VEHICLE, 

RTOP NO, 125-19-32 TITZE:  STUDY O F  GUIDANCE BPJD CONTROL CONCEPTS 
F O R  APPROACH, HO 
BTOL AIRCRAFT I N  

HOWITOR: ROBERTS, k, TEL,  4115-941- 

BOARD COMPUTER I S  INSTRLLED I N  THE 
RflICBJE THE APPLICABIEPT OF DIGITAL 
IHG THE FLIGHT CO TROk B I D  GUID 
CRAFT. A F L U I D I C  EIlIERGE8 CY THR 
BEING DEVELOPED TO PRO PDE CONTROL I N  CASE O F  
ILURE,  AB BBALPSIS OF A FLUIDIC REHEAT THRUSTER 
R BTOL APPLH@WTION I S  ALSO BEING CONDUCTED, 

RTOP 80, '925-19-35 TITLE:  SPACE SHUTTLE - DISPLAY DEVICES 
NEB SPACECRAFT CENTER 
S E I  S, G, 

CRT H A V I N G  CAPAB 
ECHNICAL SU 

PRESENTATIONS AT H I G H  RESOL H I G H  RELIABILITY 
A N D  READABEE UNDER ALL LEVELS O F  
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RTOP 80, 125-21-05 TITLE:: PHEOT WBRPllPIG A H D  COLLISION HAZARD 
RESElR CH 

OWGWWXZATPOB: LPiRGEEI RESEWWC'W CENT33 
FI0P?ICTOR: SOEB, e, w ,  TE'S;, 703-827-3285 
TECHEICAL SUER 

E O F  THIS WORK IS THE D E ~ E ~ ~ ~ ~ ~ N T  OF 
ARE SUITABLE FOR I A T I O R  AS 
F O R  THE DETECT10 

HID-WIR EBCOURTERS, PRESENT E S T 1  R OF NEAR 
%E THE WEBITED STBTESARE ON THP;: ORDER OF 
ARE THAT THE A J O R  PORTIQ O F  THE P I L O T  
CRUISE WLTITU E,  I S  TRE E 
S T A T I S T I C S  INDICATE THAT T CARRIERS IS 
THE GEBERgL W ATIOFJ AIRCRAFT", THE APP 

STEH OPERATI 
D RANGE BATE 

THE AIRCRAFT 
TO THE P I L O T ,  

RTOP NO,  125-2 -06 TITLE:  AVE NEAR EARTH CO ~ U E B ~ C A T I O N S  A N D  
TRACKING 

RGANIZATION: GODDARD S P a C E  FLIGHT CENTER 
ONITOR: JOHNSON, C, C, TEL e 3 0 1-9 8 2- 49 3 6 

O F  T H I S  RTOP EA I S  T O  PROVIDE 
P R O V I W G  ADVBNC UHlCATIOlNS SYSTE 

ERTS, SPACE STATIONB AND TDRS, ELOP METHODS O F  
SOLTD STATE BCTIVE DEVICES EVER FEASTBLE PPJ THE SPACECRAFT AND 
GROUND STATION EQUHPH THE ACCURACY A N D  S E N S I T I  
O F  THE TRACKING A N D  D I D I B G  A N  EFFORT DIRECTED 
TOWARD FURTHER R E P I B E  D SPACECRAFT P R I H A R Y  

P STANDARDS. S I N C E  THESE ADVANCED S P S T E  I L L  REQUIRE 
N DATA RATES AS GREAT A S  100 HEGABITS SECOND F R O  
ULTBNEOUS USERS, THEY WILE, REQUIRE TRA ITTER-RECEI 

PDTHS ON THE ORDER O F  500 HZ. ALSO, SINCE SPECTRAL 
ANDWIDTHS O F  T H I S  HAGWITUDE AR ONLY AT FREQUENCIES ABOVE 
-BAND, A PORTION OF T R I S  RTOP OTED TO THE DEBELOPHENT OF 

VTDEBABD KW K, 88, A N D  INCLUDING A KU-BAND SOLID 
STATE TRANS D PHASED A R R A Y  ELECTRONIC ELEMENTS, 

RTOP NO, '825-2'8-09 T I T L E :  E DEEP SPACE CO 

ORGANIZATION: J E T  PROPULSIOH LABORATORY 
ONITOR : EL&@ R ,  9, TEL, 213-354-6586 
ECHWICAL SUM 

THE PURPO F T H I S  ACTIVITY I S  TO IBCREASE THE COP¶ 
CAPABILITY ANID R E L I A B I L I T Y  O F  HICRO WBE LINKS BETWEEN P 
SPACECRAFT BND EARTIH D U R I  G THE 1975-1985 PERIOD, BY 
HULTIPLE ffiISSIQBT SUBSHSTE S, ONE WREA O F  RESEARCH I 
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~ Q ~ ~ ~ ~ ~ C ~ ~ ~ Q ' I  CHAWIEL BI PROVIDI?.JG B GWEWTER EFFECTIVE POVEB G B I I  
PRODUCT, THE SECOED BREW IHIPRQVES THE CHHilNBL S O  PROVIDED BY 
UTILHZIIG IF HORE EPPICIEITET,  $I PEE FHRST AREW, EFFORT I S  DIRECTED 

ARD A HIULTEPLE BISSHBR SPBCECRWFT REiDIB BLOCK DIAGRAH B 
E, HULTHFBEQUEICI OPEW&TIOI, BHD PHPROBED STBBIEITY;  TO 

UNIFIED DUBE PREQ F) DOWWkIlK C PBBILPTY FOR HAPBO 
TRBCKHWG BCCUWWCP; ABD THE ~ ~ ~ ~ L ~ ~ ~ E ~ ~  O F  KU-BWID LOW l O I S E  
RECEIVT'IG HWSERS T E WIDEBAND R E C E I B I l G  CAPHBBILITY BED 
INCREBSED POWER GRICW, 1% THE SECOPD WREW. E'PFICIEPBT C ~ ~ ~ ~ E ~  

BTICOI,, STUDIES OF THE P ~ ~ ~ E T ~ ~ ~ - ~ ~ T E R P ~ W  
UED I'M ORDER TO PROVIDE B TTER RODULWTIO 
CH B ~ ~ ~ l ~ E ~ ~  BIKIEG 875 UST TRANSBIT T 

STRUCTURES SUCH AS C O ~ ~ ~ ~ ~ ~ ~ ~ l A L  
WHICW COHE CLOSE TO THE SHAB 
WILL BE PaBWkYZED SO BS TO OW 

SBWCECREhPT RAWGHHG E DEMONSTRATED TO 
AlGI?!YG AT OUTER BLWIET DPSTW 
T FER YEARS THE PROVISION 
D TECHNOLOG PERHF¶ENT TO T 

COOPERWTIOW 
PROGRAH HAS 

ON HICROWABE 
OW, A H D  CLOSE 

BED SPACE SBISTT&E: B ~ T E ~ H ~  TECHNIQUES 

EL, 703-827-3285 

SHIELD HATERIALS PROPOSED FOR THE SPACE SHUTTLE, ANALYTIC 
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BTOP BO, 125-21-3Q TITLE: HAIRED SPACE SHUTTLE: HICROWAVE 
WMPLIFIERS FOR SPACE SHUTTLE VEHICLE 

ORGWNIZWTION: ZANGEEY RESEARCH CENTER 
BONTTOR: WEESON', C, W ,  TEL, 703-827-3285 

ATE ELECTRON TWBE WITH A H I G H  OVERALL E F F I C I E N C Y  
ELOPED FOR THE COPIMUNICATION SUBSYSTEM OF 

T H I S  TUBE V I  BE COBPATTBLE WITH THE 
USED I N  CONJUNCTION TH THE INTELSAT 4 SATELLITE 
S SYSTEHI, THE DEVICE I L L  HAVE A NOMINAL PORER 

A N D  CAN BE USED FOR POWER OUTPUTS I N  THE 20 TO 
RCH INVESTIGATIORS WILL BE CONDUCTED F O R  
E TECHNOLOGY TO KU-BAND AND,  IF FEASIBLE, 

ELOPED, D U R I N G  F Y  71 A N  ENGINEERING HODEL OF THE 
BE DEVEEOPED ON CONTRACT, DEVELOPMENT 

ESTIGATIONS WILL BE CONDUCTED IN-HOUSE TO 
EXTEND PRESENT TECH TO HIGHER FREQUENCIES. DURIBG FY 72  THE 

ECIFICATHONS ON THE C-BAND TUBE WILL BE DEVELOPED A N D  A 
F FLIGHT QUALIFIED TUBES WILL BE FABRICATED ON CONTRACT FOR 
NCE EVALUATION A D L I F E  TESTINGS AT LRC, ALSO, D U R I N G  FY 7 2  
ENT CONTRACTS WILL BE I N I T I A T E D  FOB KU-BAND TRANSMITTING 

DEVICES 

SPACE STATION COMRUNICATIONS 

HONITOR: TEL, 4 4 5 - 9 6 1 - 2 2 6 7  

H A S  DEMONSTRATED THAT 
TRY DATA CAN PROVIDE A 

ES. EXTENSION OF THESE 
AS DENONSTRATED SIElILAR GATNS AT 

TION LINKS FOR A SPACE 
EQUIREHENTS GREATER THAN 15 
TREMELY LOW ERROR RATES REQUIRED 
TECHNIQUES I N  THE LINKS,  I N  

HAS BEEN USED AT THE LOW DATA 

TO DEVELOP CODING TECHNIQUES 

A N  AMES FLIGHT EXPERIFTENT# 
SYSTEM G A I N  OVER UBCODED 

EFFORTS INDICATE A N  

SSIONS, TO FURTHER 
DATA RATES, SUCH G A I N S  

ETWEEN ACTWAL SYSTEMS A N D  THE 
NG RESEARCH TASKS AND SUBSIDIARY 

HS C. CHANNEL CHARACTERIZATTON 
ASE I N S T A B I L I T Y  BEASUREBENT E, 

STUDIES ARE BEING PURSUED: e HYBRID CODING TECHNIQUES B, 

PROBABILITY DENSITY FUNCTION GENERATIOW 



RTOP NO, $ 2 5 - 2 1 - 4 6  TITLE:  8-BWBD ~ O ~ ~ ~ ~ ~ C A T ~ ~ E  TECHNOLOGY 
ORGANIZATIO?T: J E T  PROPULSIOH LABORATORY 
MONITOR: TEL, 2 1 3 - 3 5 4 - 6 5 8 6  
TECHNICAE SUHBAR 

T H I S  EFFORT DEVEEOPS B ~ T E ~ N A ~  AND RECEIVERS F O R  USE O N  THE 
WTDEBAED LINKS O F  THE PIA RED SPWCE STATIO e THE % ~ T E N ~ A  TECHNQLOGY 
I S  CONCERWED I T H  ERECTABLE BNTEPPH%S CaPBBLE OF OPERATIBR BT K SUB 

NS ARE SOUGHT FOR SEVERAL DIFFERENT G A I N  REGIONS, THE 
I L L  BE COORDINWTED ORK OR PHASED A R R A  S F O R  K SUB 

U-BAND AT TH C UNDER RTOP 908-52-07, A 
MULTIPLE BEA BDER 164-21-54. TO SUPPO 
RESEARCH, AS ENTIRE R SUB W-BAWD EFFOR 
SPACE STATION, THE VOLTAGE BREWKDO N THEORY DEVELOPED FOR LOWER 
FREQUENCIES LL BE EXTENDED TO T H I S  REG10 
UNDER T H I S  R P IS CONCERNED TH DEVELOPPWG 

GODDARD SPACE FLIGHT CENTER FOR THE OTD 
POSSIBLE SECOND STAGE THAT PARBMP, 
TRANSMITTERS A N D  RECEI  S UNDER GODDAR 

W-BAND RECEIVING MASER NDER RTOP '1125-21-09, A PANION J P L  RTOP, 
125-21-18, DEVELOPS S U  STEH TECHNOLOGY FOR THE NED SPACE STATION 

P L I F I E R  A S  A N  ALTER ATE BACKUP TO THE PA 

J P L  IS DE ELOPING TECHNOLO 

E COHMUNICATION SYSTE 

RTOP NO, 425-2'8-77 TITLE:  SPACE SHUTTLE LOW WOISE RECEIVER 
TION: GODDARD SPACE FLIGHT CENTER 

JOHNSON, C. C. TEE, 301-982-4936 
TECHNICAL SW 

THE SPACE SHUTTLE COHHUWICBTIO GH GEOCENTR 
WILL REQUIRE INCREASED A~TENNA SIZ ORE S E N S I T I  
SYSTEMS. S I N C E  RE-ENTRY I S  A FACTO I S  OBVIOUS 
AREA OF CONCERN SHOULD BE DEVELOPED 

P TECHNOLOGY AT C-BA 
E A NOISE FIGURE O F  

SIGNIFICANTLY REDUCE THE S I Z E  REQUPREHENT 

PROTOTYPE K SUB U E I T  
UST THEN BE DEVELOPED THROUGH THE SPACE QUALIFICWTHO 

RTOP NO, 425-24- ICATION FOR THE 

LABORATORY 
TEL, 213-354-6586 

ECHNPCAL S U  
THE EFFORT 191DE:R T H I S  RTOP I S  DIRECTED TO ARD DEVISING 

S FOR THE U R I F I E D  HICRO UPJICWTIOB SYS 
ACE STBTIQW, WEtJ R E Q U I  RAT THE SPACE 

INCLUDE THE REQUIRE 
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THE SPACE STATION. 

725-21-2’8 T I T L E :  R A  
TION: LANGLEY RESEARC 

DRALEY, E ,  C,  TEL,  703-827-3285 

OBTAIN PLASEA DIAGNOSTIC DATA ON 
L TEST THE BEE ECTIBENESS OF 

EEECTROPHP L I Q U I D  ADDITP EABS OF ALLEVI 

COMPLETE THE R A H  FLIGHT DATA ANALYSIS, 
ACKOUT, CONTRACTUAL STUDIES I L L  BE REQUIRED TO 

ITEE:  LARGE TELESCOPE TECHNOLOGY 
SPACE FLIGHT CENTER 

A N G U S ,  J. D, TEL. 309-982-5504 

TECHNOLOGY PROGRA I S  TO BE CONDUCTED U S I N G  IN-HOUSE 

TRUCT A LARGE EN THE ORDER OF 720-INCH 
E OPTICAL TELE COPESs THE PERFORHANCE O F  

P BY DIFFRACTION A D/OR THE S T A T I S T I C A L  NOISE O F  
R S  I N  THE ACCESSORY E Q U I P  ENT. SOLUTION O F  
S WHICH HUST BE ADDRESSED TO REAETZE THE ABOVE 
ATION OF PARAHETERS &PTD TECHNIQUES AS RELATED TO 

THE DESIGPI, FABRICATION W I D  CONSTRUCTION O F  A TELESCOPE I N  A ONE ppGss 
G R O U N D  BASED E BIRONHEPIT, SUBSEQUENTLY SUBJECTING I T  TO A SEVERAL ssG*8 

S TO DEVELOP THE TECRNOLOGY (WITR-I8  F U N D I N G  
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LAUECB E ~ ~ ~ R ~ I ~ ~ ~ T ~  WED FIPa8LLH OPXRBTIIG II W DIFFRRCTIOW LIMITED 
HODE IN A ZERO pg@t8 SPACE E ~ ~ ~ ~ O ~ ~ ~ ~ ~ ~  THEREFORE, THE VIDE VARIETY OF 
FACTORS ASSOCIATED ITH EACH ~ ~ ~ ~ B ~ ~ ~ ~ H T  THAT COULD ADVERSELY EFFECT 
THE TEEESCOPE PERPOWHANCE RUST BE CONSIDERED AS CBHPREWEBSIVELY BS 
POSSIBLE THROUGHOUT THE RESERRC PBOGBBH:, TO HAKE a J U D G H E H T  OW 
R E A L I Z I I G  THE ABOVE GO&& IT I S  OST INPOWTAHT TO HIHTPAELI 
INVESTIGATE PBCTBRS OF THE FIRS ORDER E F F E C T I I G  W. P O S I T I V E  DECISIPBE- 

DOCWBENTS, COIDUCTS BXD FBESER E S  IEI THE LABORATORY HERE RECESSBRY 
THOSE TECHEOLOGICAE DEVELOPHEN S BRD PROCEDURES REQB RED TO BEET THE 
OVEBALZ PROGRAH GOAL, THIS PROGWWH PEE CBHPLEHERT THE PRESENT 
EFFORT AT GSFC IN OPTICAL CBATPBG TECHWQEOGY, 
OPTICAL COMPONEW DEVELBPHEBT TO RAVELENGTHS G 
ANGSTROHS A I D  CO TIHUE COOPERATIVE EFFORTS BET 
PRESElTEY DEHQNSTRATED ON THE GSFC X-RAY TELESCO 

THEREFORE, H1 COHPREHEBSIVE PROGRAB I S  TO BE COBTINUED 

ADDITIONALLY, THE ORB AT LRC E AS INPUT TO T H I S  RTOP, 

25-22-05 TITLE:  SPACE STATION OPTICA 
TECHNOLOGY 

ORGAWIZATPON: GODDARD SPACE FLIGHT CENTER 
BONITOR : PLOTKINg H,  H, TEL, 301-982-5503 
TECHNICAL S 

OBJECTIVE I S  TO DE ELOP EFFICIEWT S S FOR WIDE-BAED OPTICAE 
UNICATION BED PRECISION T SUITABLE FOR NASA SPACE STATIQH 
R A M e  TECHNIQUES A I D  SUBS I L L  ALSO BE EXTENDED TO 

APPLICATIONS IN DEEP SPACE, E OBRCES, A N D  DATA RELAY HISS10 
TARGET REQUIREMENTS ARE ASSW ICWTIOB L I N K S  BETWEEN 
SPACE S T A T I O I  A D SPACE BASE OR 
APACITH OF 300 EGWBITS/SEC,, DE 

WITH EARLIEST SPACE S T B T I O I  HICSSPONS, 

SE FOB PROVIDING DIGITWL CO 
RATES U S I N G  LO POWER TRBN 
A N T E N ~ A S ~  WPFD EGLIGIBLE I 
FY71, TRANS EWT I N I T I W T  
AUGPTENTED TO 
EWSER OPTICA 
WILL ALSO I N  Y DOUBLING TECHNIQUES, H I G H  DATA RATE 
DIGITAL HODUEATORS, VERY FAST DETECTORS AT BOTH 10,Q W I D  0-53 

ICROHETERS, WfJD DIGITAL CI'RCVYIT 
HGNELL PROCESSING, BREADBOARD S 

GODDARD OPTICAL RESEARCH F A C I L I T  
ULTI-PATH TESTS,  A N D  USED IN BTBQSPHERI 
SED I N  PASSIVE TRACKING STU HES WGAIINST 

F R O H  THIS EWPERBHENT, EXPERI  ENTS A N D  APPLICATIONS IN SPACE-TO-SPACE 
A I D  SPACE-TO-GROUWD R I S S I O N S  WILL BE PROPOSED A N D  DEVELOPED, 
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RTOP BO, 125-22-06 TPTEE: OPTPCAL TECPIIOLOGY TEST APBD QPERBTION 
STATIOH [QTTQS) 

ORGANIZATION: GODDBRD SPACE FLIGHT CENTER 
HOBITOR: P E O T K I I ,  H e  Be TEL, 3 0 ? - 9 8 2 - 5 5 0 3  
TECHI'PCAE S U B H A R Y  

A N D  DEVELOPHERT TASK THROUGHOUT N A S A ,  TWESE PROGBBHS K I L L  PROGRESS 
FRON THE LBBBRWTORYB TO F I E L D  CWECK-OUT TO OPERATIONAL HISSIOPJS, 
T H I S  RTOP I S  FOR ESTABLISHING A COOPERATIVE EFFORT BETWEEN EASA ABD 
TBE S i % H T H S O R I A N  ASTROWBiU.CAL OBSERVATORY WHEREBY N A S A  EWPERIHENTERS 
CAN USE THE SAO'S S I T E  AT HOUNT W O P K I N S  ARIZONB F O R  CARRYING OUT 
F I E L D  EXPERI ENTS A N D  OPERATIOW 1% A N  AREA H A V I N G  EXCELLENT uuSEEING@ 
CORDBTION'S e BBSERVATIBNAL BN'B OPTICAL COBEUNHCATION TECHHTQUES 
DEVELOPED AND/OR EVALUATED AT THE S I T E  ILL BE USED TO DEVELOP 
OPTICAL COEHUIECWFIOH SYSTEHS PQR USE EA N A S A  SPACE STATION P R O G R B H S ,  

OPTICAL TECHWOLOGT IS BEIRG WDBBHCED THROUGH VARIOUS RESEARCH 

RTOP NO, 725-22-08 TITLE: OPTICAE COHBUWICWTIOFfS A N D  TRACKING 
BBGBWIZWTPOR: GODDABD SPACE FEIGHT CENTER 
HOWITOR 2 PLBTRII ,  H, w, TEL. 3 0 7 - 9 8 2 - 5 5 0 3  
TECBRICWE ~~~~~~~ 

PROGRAH CONDUCTS STUDIES AND DEVEEQPS TECEWOLOGY O F  CONPO%ENTS, 
SISTEHS,  A N D  OPERATIONAL TECHNIQUES FOR SPACECRAFT CQHBUHICATION A N D  
TRACKING VITH LASERS, OPTICAL TECHNOLOGY TS DIRECTED TO 
SATISPHIHG RBSA'JS REED F O R  P R E C I S I O N  TBACRPNG AND HIGH DWTW RATE 
COHMUBICBTIBE I N  THE 9970 TO 7985 ERA, U S I N G  LATEST DEYEEOPHENTS 
FROH CONTINUOMSET CHBNGLHG STATE-OF-THE-ART PROOF-OF-CONCEPT BODELS 
O F  LASER TRA SPIITTERS, RECEIVERS, EODULATORSB A N D  TELESCOPES, ARE 
DES-PGIED APBD CONSTRUCTED, PERFORHB?KE OF COHPONENTS AWD STSTEHS I S  
BElhSlBRED IW LWBORi$TORST A N D  F I E L D  S T B T I O H S  UNDER COPBDHTIOES IR WHICH 
EFFECTS O F  E % ~ I R O ~ ~ E N ~ A ~  PERTURBATHORS SUCH A S  ATMOSPHERIC 
PRBPBGATION, ACQUSTIC BIBRWTION, AND SBLBR WWDIBTIOI BACKGRQCIND CAN 
BE STUDIED, EEWDING TO TBEORETBCBE SYSTEBS APaALTSIS AND SELECTTON O F  
OPTIP lUH C ~ ~ ~ O ~ E R T S  A N D  PARWHETERS, PROTOTYPE TRACKING B R D  
C O ~ ~ U P a I C A T ~ ~ N  TERHTFI&ES ARE DEVELOPED A N D  EHPLOPED I N  EXPERI: 
WITH SATELLITE EQUIPHERT SUCH AS P A S S I V E  WE LECTORS, LASER D 

BASELINE DATA FOR S P E C I F I C  APPZICWTION DESIGNS, GSPC EHPHASPS I S  OH 
DEVEEOPHEHT AID E ALUATION O F  CO LETE OPERATIONWE SYSTEBS HEEDED F O R  
SPACE LIhSER B P P L I  BTHOIS,  FURDA BTAL RESEARCH IB iWTERIAES AND 
DEVICES, COHPO;P9EN'F OPERATIONS, e STEMS, A N D  ENVIROWHEWTAE 
PROPERTIES A R E  PERFORBED HEN HECESSARY FOR DIRECT SUPPORT OF S 
DEVELOPHEWT, TEST, APHD A N A E Y S H S ,  

WID RADIATTIG SOURCES, IN ORDER TO PROVE CO CEPTS AND PROVIDE 

0 ,  425-22-09 TITLE:  PLIGHT TEST OF LARGE TELESCOPE 
ORGBRIZWTION: HARSHALL SPACE FLIGHT CENTER 
P310WITOR: TEE,  205-453-1120 
TECRWICBL SU 

FOR THE SPACE STRTIOE TO PROVE TEE CONCEPT O F  THE TECHNOLOGY NEEDED 
FOR A THREE METER DXPFRWCTPON E I E I T E D  OPTICAL SPBCE TELESCOPE, 

T H I S  BESEBRCW PROGRAH IS DESIGNED TO DEVELOP A FLIGHT PROJECT 



SPECIFICALLY T H I S  PROGRAH W I g L  LEAD TO A FTCSLLY OPERATIONAL OBBITIWG 
RWTIONAL ASTRONOWICWL SPACE OBSERVATORY (HASO] I N  THE EARLY 4980*SS, 

WITH HEHBERS O F  THE WSTRONOHECAL CON UWPTY, HAVE DEFINED W SET OF 
PROOF OF CONCEPT WCTI'BITTES WHICH SH ULD GWWRWRTEE TBE AVAILABIEITY 
OF NECESSARY TECYiltJOLOGY TO HAKE THE WSO A PRWCTICAE VEW 
PROOF OF CONCEPT A C T I V I T I E S  HAVE BEE CATEGORIZED A S  TO 

A N D  TRUE SPACE FLQ N EXPERIMENTS, A S  ANY I R D I V I D U B E  CONCEPT 
ELERENTS AS I S  ECO OBICALLY FEASIBLE LL BE SPACE TESTED AS EWRLY rw 
THE PROGRAM AS POSSIBLE,  I T  I S  PLARN IN THE COPYIIBG YEAR TO DEVELOP 
TECHNOLOGIES THAT ARE REQUIRED TO FULFILL THE FLIGHT P R O G R A H e  T H I S  

rp! PREPARATION FOR THIS, ESFC A N D  OTHEW NASA EEEBEWTS, IN COOPERATIOW 

EWTBL SOLUTION SUCH AS EARTH LABORATORY, AIRCRAFT OR BALLOON, 

HNOLOGY PROGRW DE THE DEVELOPBE T OF PRECISIOW REWL 
E FIGURE SENSO REBENT OF H I R R O R  SURFACES, BOTH PWSSIBE 

AWD ACTIVE; THE DEVELOPHENT OF COHPU'rEB COWTROL O F  ACTIVE 
REAL T I B E ,  AID START OF THE DEVELOPHEBT O F  A BREADBOARD FLIGHT 
TELESCOPE S'BSTER- COBPQNEWTS O F  T H I S  TECHNOLOGY DEBEEOPBEBT WTEL BE 
PURCHASED OW CO TRACT WITH ALL OF THE IHTEGRATSOW AND SYSTEPI 
PERFORHANCE EVALUATION BEING PERFOR ED INHOUSE AT 

0 T I T L E :  OPTICAL CO CATION TECHWOEOGY 
SHALL SPACE FLIGHT C 

MOWITOR: MILES, G. TEL,  205-453-1120 

PROGRAR I S  DESIGWED TO PROVE THE CONCEPT OF 
W SPACE TO SPACE A N D  SPACE T O  EARTH, UTPLIZIBG THE 

UNT'QUE POTEWTIAL OF THE OPTICAL PORTEOW OF THE ELECTROHWGNETIC 
TRUH. THE NECESSARY TECH ILL BE ESTWBLI 
I T  OPERATIONAL OPTICAE CO YSTEBS TO BE E 
'8975 TO 1980 T I N E  PERIOD. ARTH SPACE TO 

SPACE TO SPACE APPLICATIONS AHD DEEP SPACE TO EARTH APPL 
ATTRACTIVE A N D  TECHNICALLY F E, T H I S  PROGRA 

IWTWG THE PRACTICAL ASPECTS W I T S  OF SUCH TECHNIQUES 
THROUGH A N  ORDERLY S E R I E S  O F  FLIGHT T E S T S  WND C R I T I C A L  COHPONENT AID 

HNOEOGY RED I N  ORDER TO EWKE T H I S  TECICINOLOGY READY FOR OPERBTIBBWL 
HITMEBTS. THE F I R S T  PHASE OF THE FLIGHT PROGRAE CONSISTS OF A 

SERIES OF HIGH A ~ T H T U D E  AIRCRAFT O P T I C ~ L  COEBUWICWTIOH TESTS TO A 
GROUHD STATION LOCATED AT ILL BE EITHE 
OR 19-2 TYPE AIRCRAFT, EA@ 88 OVER THE 
GROUND STATION FOR SEVERAL VWRYIEBG FEOH 
70,000 FT,  U DER V A R Y I N G  ATHOSPHERIC CONDITIONS TO DETERBIHE THE 
TURBULENCE AND C OUD EFFECTS OB THE UP AND DO &I LASER BEAM, TESTS 
WILL BEGIR I N  HA 1971, DBRING THE FY71 PEWR I T  I S  PLWNBED TO BEGBE 

P E I N  F O R  THE SATELLITE FLIGHT TEST PROGRAB W H I C H  
BEGIN IN FY72, T H I S  P R O G R A H  PLAE HILL BE DEVELOPED, 
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RTOP BO, 125-22-14 TITEE:  BDBAECED OPTICAL CO BSUW'HCATION RESEARCH 
ORGBBHZWTION: WEaDQtJARTERS 
HONE TOR: E S B I B  9, K a  TEL e 20 2-962-7 3 35 
TECHNICB'k SUN 

THIS PRBGWAH O F  RESEARCH HS DIRECTED TO ARDS P R O V I D I N G  I A S A  WHTW 
F ~ ~ D A ~ E ~ T ~ ~  TOOILS 1RD RETHODS O F  OPTICAL CO XVEICATION 18T DEEP SPACE 
PhND I I IFERPL ETWRP DISTANCES FOR HISSIOIS I THE 1970 - 1985 T I B E  

XOD, THE FU E R E Q ~ ~ R E ~ ~ ~ T S  F TDE BBID, H I G H  DATA RATE 
~ ~ I I ~ ~ T ~ O ~  C BEST BE SWTISFEE OPTICAL S I S T E R S  KfSlHG LASER 
HNOLOGY, TH RESEBT P R O G R A H  V ADVAWCE THE STATE-OF-ART 

SECHNOEOGBT BY iY 0 GRANTS F O R  RESEWRCH I1 LASER TRANSHIIT 
H A L  ~ O ~ ~ U ~ I C ~ T I O N  TECHNIQUES, A N D  
D DEVEEQPHENT AT IASW F I E L D  CENTER 

RTQP l30- $25-23-05 TITLE:  SPACE STATIO PBBSE: BATCH-FABRICATED 
ECHNIQUES F O R  OIBOARD DATA 

ORGAN PZ ATION 
BBNPTOR :: NELSOB, C, H,  TEE 7 03- 8 27- 3 28 5 

NEED OF THE SP CE STATIOI/BASE I S  A H  I 
ELECTWONBC SYSTEHB. CONSISTING B PART, O F  A HIGHLY RELB 

REEBT TO THE DESIGN OF THE INTEGRATED ELECT 
F DIGITAL LOGIC ODULES FOR USE AS BU 

THE EFFORT TO R ALIZE ULTRA-RELIABLE SBSTEBS, 
E BE TAKER OF THE SUPERIOR INHERENT REZIWBILITP  OF 

FERRITE HaTERIA S A N D  BATCH PABRPCWTION TECEHIQWES, RESEWR 
EXPEDITED ON FERRITE NATERHBL CO 

ROCESSING TECHEIQUES TO DEFIRE BPL 
ITS, WND SUBSPSTE 

THEIR TECHNICAL F E B S I B I L I T B  ESTABLISHED, WED MONSTRWTED, 

8, 125-23-70 TITZE:  SPACE STATBON/BASE AUTOHAT 
WANDLfWG TECHWIQUES W I D  CO 

ORGANIZATION: GODDWRD SPACE PLIGHT CENTER 

TECHNICAL SUHEaRY 
PH WCCOHPEPSHIWG WRY SOPHISTICaTED SPACECRBFT BTSSION IH THE 

FUTURE, A I D  1% PARTICULAR IN ACCOHPEISHIRG THE OBJECTIVES O F  SPACE 
STATIOB/SJ?WCE BASE ASB WILL BE CONFRONTED ITB THE PROBLEH O F  EVER 
INCREASSIG DWTW 80 E,  THERE I S  B RAPIDLY WCREWSIBG NE 
SOPHISTICATED TECH DES FOR DATA HANDLING A N D  RBPID AUTO 
ANALYSIS BOTH ON-BOARD A N D  ON THE GROUND, FOUR AREAS NEED TO BE 

ULTAHEOUSLY EXPLORED: EEIIG O F  SPACE STATIO 
W GEWERWTING SUBSYSTE -BOBRD DATA PROCESSIN 

ONITOR :: SCFIAEFER, D, W, TEL, 301-982-5184 

THIS I S  SECESSBRY I N  ORDER TO EHJVHSIOW TBE TYPE WRD QUANTITY OF DATA 
GENERBTED ABOARD THE SPACECRAFT WHD TO EBRLUW E THE EFFECTS O F  
BBRICBWS TECHNIQUES OF PROCESSING T H I S  DATA, 2 DEVELOPEEBT O F  

73 



HICROPROCESSBR ELECTRONICS TO HaKE POSSHBLE B HUETIPLHCITT OF SEBEE 
PERIPHERAL COPIPUTERS SCATTERED THROUGHOUT THE SPACE S T A T I O I  FOR 
CONTROLETNG A N D  PRE-PROCESSING DATA FROM INDI IDTJAH, SEBSORS OR 
EXPERIMEITS,  IN ORDER TO PRODUCE THE E BICROPROCESSOBS, BOTH 
SEBICONDUCTOR BBD OPTICAL TECHHOLOGP UST BE DEVELOPED, 3)  
DEVELOPHEWT O F  GENERAL PURPOSE PATTER RECQGRITIOW CBBCUITWY FOB 
HAKZNMG CLASS1 N D  DECISIONS CONCERNING SPACE STWTHON DATIB II 

B I D  TO I ~ P ~ E ~ E R T  REAL THEE COPBTWOE 
UH ligETWQDS O F  IBFORHATIOW 

OTH WITHIN THE STATION AND TO THE GROUND, 

RTOP WO, 125-23-42 TITLE:  ADVANCED D I G I T B L  DATA SYSTEMS F O R  DEEP 
SPACE 

ORGARIZATIOW: J E T  PROP LSHON LABORATORY 
BONITOR: TEL, 213-354-4586 

EPTUAE TOOLS A I D  
D CONSTRUCTBOW OF 

LONG-LIVED, 'VERSATILE, ADAPTABLE 
ORR I S  EOTIVATED P R l N C I P A k E  
TO THE OUTER PLANETS OF THE 

D TOUR, A N D  DIRECTLY SUPPORTS A 
LABORATORY-WIDE STUDY O F  A S P E C I F I C  
(TOPS - THERROELECTRIC OUTER P 
WILL BENEFIT OTHER WASB PROGRW 
ADDRESSED ARE: 9 HOW TO ORGAEIZE COHPEEX DATA SYSTEHS THAT ARE 
SUFFICIENTLY R E L I  BEE TO GUARANTEE PERFORHANCE O F  BLL CRITICAH, 
FUNCTIONS F O R  PERIODS O F  40-20 PEBRS, DESPITE SUBSYSTEH FAILURES, YET 
SUFFICIENTLY FLEXIBLE TO PROVIDE F O R  AUTO ATIC ON-BOARD ADAPTATION TO 
CHANGES I N  E N V ~ ~ O N ~ E ~ T ~  OR FOR RECOPJ OF THE SPACECRWFT 
SUBSYSTEES BY HAND TO ACCO S I N  SCIEWTIF  
STRATEGY OR E ING THE LONG I S S I O N ;  2) tI0 
DESIGN A N D  BUILD DIGITAL SUBSYSTEMS EFFICIENTLY,  S O  THAT UWNECESSABY 
COHPLEXITY A N D  REDUNDANCY HAVE BEER RENOBED@ BUT S O  THAT ADEQWATE 
PROVISION HAS BEEN HADE F O R  ERROR DETECTION APaD DIAGNOSIS OR FAULT 
ESIASRING TO INSURE RELIABLE PERPORHAWCE; 3) HOW TO BEET THE NEEDS F O R  
H I G H  DEWSSTTP, LO EBORIESB AHD 
RECORDERS THAT A PLTURE EXTREHES , 
A N D  RELATIVELY FREE FROM LQNG TERN DEGBADATIOW 11 THEIR PFIYSICAE WHD 
ELECTRICAL PROPERTIES,  

RTOP NO. '825-23-74 T I T L E :  SPACE STATION - OHBOARD CHECKOUT 

PIO3ITOR : HUGHES, J, F. TEL, 713-483-4162 
ORGANIZATION: BANNED SPACECRAFT CENTER 

S OF THESE TASKS ARE THE DEVELOPHENT O F  TECHNIQUES 
AND STRATEGIES F O R  AUTOMATED STATUS BONITORING OF ALL CHECK POIEQTS 
PROVIDED AT SUBSYSTEMS INTERFACES, L I F E  SUPPORT, POWER, PROPUESHON, 
ETC, AUTOMATED TECHNIQUES O F  ASSESSING SUBSYSTEH PERFOR 
HWINTENANCE PROVISIONS WILL BE DE'VEkOPED TO ESTABLISH CO 



GUIDELINES F O R  SUBSYSTEHS DESIGN ARD DEVELOPfqENT, PARTICULAR 
ERPHASTS WILL BE GIVEN TO THE ASSESSRENT OF OPERATIONAL STATUS OF AN 
IRTEGRATED ELECTRQHIC SYSTEM", 

RTOP NO,  125-23-15 T I T L E :  SPACE STBTION - CERTRAL NUETIPROCESSOR 
AND NWH/EACHIITE TECHRIQUES 

ORGABIZWTIBN: RRNNED SPACECRAFT CEBTEB 
MONITOR z H U G H E S ,  J, F, TEE, 7 13-L$83-4065 
TECHNICAL SUHMWR 

FACILITY (10 YEWB L I F E )  IP!PLIES SELF-COPTTAHNED AUTQBOIPSOUS OPERWTIOVS, 
THE PRESEBT OWCEPTS OF W SPACE STWTTON/B&SE WS B PEWHAPBERT 

EQUPRES PERFORHIEG OI-BOARD FBgWCTlCONS WHICH ERE PREVIOUSLY 
ED OB THE GROUED SUCB AS STBTUSIBG OPERATION IITEGXWTED 
EB CHECKOUT, PROCESS COWTROLl WND S C I E N T I F I C  DATW EDITING A N D  

PROCESSIWG, THE OW-BOARD CQPIPUTATIONAE CBPACITY REQUIRED TO 
ACCQHPLISH THESE FUBCTPOWS OB-BOARD GRE 'PLY EXCEEDS A N Y  PREVIOUS 
FLIGHT COHPUTATHOWWL REQUIREHENTS, THE DESIGN WND DEVEEOPMEWT O F  W 
H I G H  CAPACITY, HIGH SPEED, FAULT TOLERANT, SPACE FLIGHT 
MULTIPROCESSOR COMPUTER SYSTEH TO PERFORH THE OB-BOAR 
TS RECOGNIZED AS A C R I T I C A L  TECHNOLOGY WREA, TO WSSU 
AVAIEIABTLPTY O F  T H I S  C R I T I C A L  TECHNOLOGY, T H I S  EFFOR 
TEE DEVELOPRENT OF WCHIWE E/"P COHRUWPCATHOWS TECHNIQUES, THE 
D E S I G N  O F  AN AERQSPA ULTIPROCESSOR, ABD THE AVAIL1 
BUETICOHPUTER SYSTEN FOR IN-HOUSE EBALUWTIOPQ OF P R E k I  
MULTIPROCESSOR CONCEPTS ARD APPLICATIONS, 

RTOP NO, 1225-23-16 TITLE: SPACE STATION QPTICBH, HISS EI40RY SPSTEB 
ORGAWIZATIO3?: HARSHALL SPACE FLIGHT CENTER 
HOHITOR: E I L E S ,  G, TEL. 205-453-1720 
TECHWICAH, SU 

ASS BEHIORY SYSTEB IS REQUIRED F O R  THE SPACE STWTHOW/SPACE 
STEB O F  19'36 THAT DWARFS E X I S T I N G  STSTEPIS I N  TERHS OF 

CAPACITY, SPEED, POWER WEQUHREFfEITTS, S I Z E ,  ETC, I T  I S  TO BE A '80 TO 
TBE 12TH P O  ER B I T  SYSTEH I T R  ACCESS T I H E S  IN HUBDREDS O F  
BAWO-SECOEDS, FOR HEHORIES O F  T H I S  CAPRCPTH, TO KEEP OTHER 
PARABETElPS REASONABLE, OPTICAL TECHNIQUES R I L L  BE EMPLOYED, DEPENDING 
F I R S T  ON THE PROPER CHOICE OF PIE ELEHEMT, WMD SECOND OH THE 
ACCESSPOW STSTE INCLUDED 18 T H I S  VORK HAS BEEBI ELECTRO-OPTICS, 
WCOUSTO-OPTICSB IREPRPNGEWT DEFLECTION, PTEZOELECTRTC REFRRCTIOH AND 
REFLECTPBH, BRD ECHANICAL DEFLECTION, C R I T I C A L  PARRBETERS TO BE 
OPTIHPZED INCLUDE R A P I D  DEFLECTPOW, LO LIGHT LOSS, LO OPT1 CAL-PHWS E 

TBRTION, H I G H  DE LECTIOW ACCURACY, A N D  HODERPlTELP LWRGE 
ER-HAHD%ING CAPA PETTY, THE PIACNETO-OPTIC PROPERTIES OF 

FERRQEBGWETIC, F E R R I  AGNETHC HATERIALS A N D  FERROELECTRIC HWTERIAES, 
L WS PWOTOCWRBHPC MATERIALS WBD HOLOGRAPHY, 

ES FOR LARGE CB ACITH STQRAGE, T 
THE HEBORT ELE ENT IWCLUDE EXTRE 

POWER ABSORPTION, FAST RESPONSE, READ AETERBBLE, B I T  ISOLATION, 
STABILITY W I D  ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ I T Y ~  
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RTOP NO* 125-23-37 TITLE:  FAULT TOLERANT CORPUTER F O R  THE SPACE 

ORGAWIZWTIOW: J E T  PROPULSHON LABORATORY 
HOWHTOB: TEL, 213-354-4856 
TECHNICAL SIJHHARH 

THE TECHNOLOGY REQUI I G N  WND BUILD A DIGITAL COBPUTER WITH 
GENERAL PURPOSE CAPAB HICH WILL SURVIVE TITROUGH A RTSSIOH 
L I F E T I B E  IN EXCESS O F  T E I  YEARS AND TO STUDY AID DEVELOP THE 

STWTIOI  

TBE GOAL O F  THE ORB TBCETBDED IN T H I S  P%AN I S  THE DEVELOPBENT OF 

PUTER TQ THE PROB EiYS OF AUTOffiATIC CHECKOUT 
CE, THIS DEVELOP ENT I S  SPECIFICALLY A I B E D  AT 

IC CBECKOOT I N  THE SPWCE STBTIOW, THE BACHINE 
BE TAILORED S O  THAT I T  MIXL HAVE THE 

S A GUIDANCE COBPUTER IN EHEBGEVCIES, THE 
PIG T H I S  GOAL ARE TO PROVIDE SUFFICPERT 

FREE OPERATION OVER THE T I H E  PERIOD 
REQUIRED R N D  TO PROVID I B I L I T Y  TO 
OR-BOARD ADAPTWTIOP3 TO MENT AS THE 
PROGRESSES, I T  I S  EXPECTED THAT SUCH B CB 
DEVELOPED BILL HAVE APBEICATIOW I OTHER N A S A  PROG 
F I E L D S  OUTSIDE THE SPACE PROGRWH 
COHPUTER I S  WEEDED, THE BI iSIC E'%: HNPCAL ??%AN FOR FY 
7'8 ARE: (1) CCB TIRUE THE I B! OF TECHBIQDES FOR IMPROVING 
THE R E L I A B I L I T Y  O F  DIGITAL COHPUTERS B O F  REPEilCEFiENT REDURDANCI 
AND SELF-TESTING, R E L I A B I L I T Y  INCLUDE ON A %OK-TERR BWSPS, THE 

H A S  W LOW PROBABILITY O F  I S S U I R G  F CAUSE O F  T R A I S I E B T  
ERRORS, g2) CONTINUE DEVELOPNEBIT kT OF THE RESEARCH 
BREADBOARD O F  THE SELF-TESTING-WBD-REPAI~IN~ [STAR) COMPUTER, (31 
CONTINUE B E ~ E ~ ~ ~ ~ E ~ T  O F  TECHNIQUES FOB ESTPBATIHG THE REEIWBIEITY OF 

NDANT DEVICES O F  T H I S  T ESTPGATE THE APPLICBTHOB O F  
CLASS OF HACHINE WID T USED 1% I T S  OBGAWIZWTIBB TO 

ILL CO@TPNUE TO OPERWTEE, RT-TERFi B A S I S  I T  

THE PROBLEHS OF AUTOMATIC HAINTEBANCE A N D  CHECKOUT I T H  SPECIAL 
PHWSTS OH OBTAINING ADAPTIVE C A P A B I L I T I E S ,  

RTOP NO. 125-23-18 TITLE:  SPACE SHUTTEE - &DTAHCED S 
TECWWXQUES FOR DATA BANAGE 

ORGANIZATION: HA NED SPACECRAFT CENTER 
EONITOR: TEL, 713-483-6f96 
TECHBICWL SUHHARY 

THE HRTE-BEPENDEBCE O F  ~ A ~ D ~ A R E ~  SOFTWARE ABD FUICTIONWL 
WPPLICBTHBBS HOST BE RECOGBIZED S I I C E  ANY ORE BAY INFETIEBCE TEE 

O F  TBE OTHER D W R I R G  ~ ~ ~ E ~ O P ~ ~ ~ T  PHASES, THE OWBOARD SOFTWARE 
HUST BE COBSIDERED HW THE EARLY STAGE OF DESIGN BHD 

O F  THE SPACE SBUTTEE AVIONICS SYSTEB SO THAT THE IRPWCT 
G SOFTBARE F O R  THE OPaBOIiWD C 8  
NSTRRINT TO THE DESIGB 

HUTTLE, TO WSSURE PROPER E 
SOFTWBRE/HWRD ARE SPSTEW CO SIDERWTIOBS, 

IDEHTIFICWTIBB O F  WBRDl4WRE/SOPTVARE TEC'HWIQUES TO EIHWNCE SOFTWARE 
PREPARATPQE AND VERIFICATION,  

ARE TRBDEOFFS, B R E ~ I ~ ~ B A R ~  SOFTWWRE SYSTEK BESIGH, A N D  



RTBB 10, 125-23-19 TITLE:  HULTTPZEX DBTA BUS TECHBIQUES FOB THE 
SPACE SflUTTLE 

ORGAIIZATPOB: HBRSHWLE SPACE FLIGHT CENTER 
TEL, 209-453-7120 

STWDI hWD DEVELOP THE ECES S BET CORPOWEBT 
ECHHHQPsES BRICE ILL XEAD TO THE SELECTION BID 
IPLEX DBT'W BUS S STEH BPPROBWIATE FOR SPACE 
I F F E R E I T  TECHEIQ@ES WILL BE STDDfED 
TED ~~~~~~~E R E ~ ~ I ~ ~ ~ E ~ T ~ ~  RE7LfRBPEI 
kITP O F  APPLICWTIOH, 

25-23-20 TITLE:  STSTE WND COFiPOPIENT TECHNOLOGY RELATIBG 
TO BASS DATA STORAGE FOR SPACE SHUTTEE 

RGANIZWTIOE: SPACE FLIGHT CENTER 
ONITOR:  TEE,  205-453-3%20 
ECHNICBE S U M  

TEE OBJECTIVE IS TO PROVIDE BOTH THE COHPONENT TECHlOLOGY 
ASSOCIATED SYSTEB DE EBT F O R  THE BULK ATB STORAGE REQUI 
O F  THE SPACE SHUTTLE SE4iECTIQN OF A S ITABLE STORAGE CO 
I S  DEPENDENT UPON THOSE PWCTORS AFFEC G DATA TRAHSFER RATES# 

E PHYSICAL COWSTRAI O F  S I Z E ,  BEIGHTV A N D  
I Q U E S  ARE CURRENTLY EaRLY PHASES O F  DEVE 
I W G  MEDIA AHD SOLID STATE CONCEPTS, I E ' I T I A E  
ED WT TRADE-OFF STUDIES TO SELECT TSE 

G TECHWQLOGP e ORR UNDER T H I S  RTOP TO BE COORDXRATED WITH 
ORY (TBPE RECOR ER) STUDIES HISFC AID OTHER RELBTED EFFORTS AT 

RTBP NO, 125-24-0Q TITLE:  ADVANCE WEROSPBCE IBSTRUHENTATIOB 
ORGANIZATION: EWWGLEY WESEWECB CENTER 
MONITOR: NELSONB C, W e  TEL, 703-827-3285 

WWOEOGY DEVEEOPMEHT O F  HESWGIBG SYSTEMS 
WHD EXTENDED SPECTRBL RANGE FOR 

POST-VIKING PEAHE GS; THE ADRPTATIOR O F  FLIGHT 
SPECTROR WDIO S TO THE PROBLEH O F  LOCATING ABD 

PBTIFYTRG SCHOOEIWG F I S H  A N D  TO THE DEB LOPHENT O F  RE OTE S E B S I I G  
HRIQUES FOR EARTH SURVEYS; THE DEVELOP EWT O F  W FLU1 I C  WIRSPEED 
S O R  F O R  V/STOL WPPLICATPOBS; THE DEVEEBPHEBT O F  H I G H  TERPERWTURE 

G SPACE SHUTTLE STPUCTU 
S; TEE DEVELO 

RUflEBTATPOT4 BSSOCPBTED 
ETBRP WTRQSPHERES; THE DEVEEOPREWT O F  LaSER RBDWR 
OSPEPERIC CWARWCTERISTTCS F O R  H I G H  SPEED BTRCRWFT 
METEOROEQGPCWE A N D  A I R  POLEUTIOB CONDITPOWS; AND 
OF HEW AND IMPROVED SOLID STI%TE SEWSORS FOB 

WPPLICATBBN IN REHOTE SEPBSBES F O R  SPACE STATION, STRUCTURAL FATIGDE 
HONITORS FOR SPACE SHGTTEE A N D  HUHHDPTP DETECTORS FOR PkWRETI%RP 
RISSTOHS P 



HOPlITOR: 

S ISTEH CONTEXT BEFORE THEY CAN BE 



RTOP NO, 125-24-76 TITLE:  WIRCRAFT FLIGHT TEST AND OPERWTIB 

ORGAHIZATPO~: FETGHT RESEARCH CEETER 
HOWITOR: SANDERSON, K, C ,  %EL, 805-258-3397 
TECBNICWL SUBHARP 

THE OBJECTIVES O F  T H I S  VORK ARE TO DEVELOP PRECISION SENSORS A 
SIGNAL CONDITIOBIWG TO HEASURE RESEARCH PARAMETERS O N  BANNED RESEARCH 
AIRCRWFT USED I1 AERONAUTICAL RESEARCH, I N  GENERAL, ANGLE OF 
S I D E S L I P  A N D  IDYNARIC PRESSURE AT ENTRY SPEEDS A N D  OVER LARGE ANGLES 
OF ATTACK, STAGHATIOH TEHPERATURE AT SUPER ONPC SPEEDS, H I G H  
TEHPERATURE STRAIN, NGTJLAR ACCELERATION A D VELOCITY, EIBEAR 
ACCELERATION, A N D  AD ANCED DIGITAL DATA AC U I S I T I O N  SYSTEMS FOR REAL 
T I R E  DATA COBPUTATTOHS APaD ANALYSIS AND IHPENDIHG FAILURE DETECTION 
ARE PROBLEHS O F  INTEREST, 

PNSTRUHEWTATION TECHNOLQGH 

RTOP 80, 125-24-17 T I T L E :  ASTRONOMICBE INSTRU N FOR H I G H  

ORGANIZATIOW: GODDARD SPACE FLIGHT CENTER 
AOHITOR : 

PERFORHANCE AND D I F  

F H I G H  PERFORMANCE IMAGE RECORDING SBSTE 
DETECTION CAPABILITY APPROACHING THE L I H I T  SET BY PHOTON-NOISE 
S T A T I S T I C S ,  CHARACTERISTICS SUCH AS RESOLUTPO 
RESPONSE, B TO BE HATCHED TO 
IWSTRUBENTA ENTS WHICH ARE B E 1  
S ~ ~ U L T A B E O U S L Y ~  THESE TECHNIQUES ARE TO B 
SYSTEM PERFOR ANCE O F  THE SPACE TELESCO 
B R G N I F I C B T I O N  AND REAL T I B E  IPIAGE INFOR 
TBFORFIATHOW I S  TO BE ISOLATED BY THE DE OPBENT AND APPLICATIONS O F  
DIFFRACTION GRATIHGS PRODUCED BY HOLOGRAPHIC TECHNIQ 
INAGING, DISPERSIOR A N D  EFFECTIVE WORKIWG FOCAL RAT1 
CHARACTERISTICS WHICH BUST BE EATCHED TO THE DETECTION SHSTEH. 

25-24-19 TITLE:  SENSORS E INSTRUHE TATION F O R  SPACE 
SHUTTLE 

HOWITOR 
TECHNICAL 



RTOP NO, 125-218-24 THTLE: STUDY O F  A VEHICLE STWTUS ARE) HBBITORSNG 
COESCEPT 

ORGANH!ZBTIOT!7: FLIGHT RESEWRCW CEBTER 
HOXITOR z LOVEs J, E, TEE, 805-258-331 'B 
TECHEHICR$ SUM 

IN-FLIGBT RECORD1 F PARAN4ETEWS HICH DETERNINE THE OPER 
STATUS O F  A BEHIC PEL BE FEHGHT TESTED 41 A HPGH PERFOR 
AQRCRAFT, AFTER E FLIGHTI  W QUICK ANALYSIS I S  PERFORBE 

PUTER PROCESSIRG OF TRE DPGITIZED MAGIETTC FEIGHT TAPE, 
OPER BTHOlJAL ISCREPBNCIES ARE DETECTED AND I D E N T I F I E D  
QUANTITIES E CEED PREDETERRIWED THRESHOLDS AS INSERTED 
COBPUTER F O R  AkJBEQS'IS, THE TAPE ALSO SERVES A S  A HISTORY O F  

A STATE-OF-THE-M?T SYSTEB DESPGBED FOR BOWITORING A N D  

HHCH PREDICTIONS O F  HALFUNCTIO FAILURE CAN BE 
SEVERAL HUNDRED HOURS O F  FLIGH 
LIGHT EXPERIENCE A N D  DATA aCCU 

REQUIREBENTS FOR THE SPACE SHUTTLE 
VEHICLE TO ACHIE 
FAULT LOCATION, 

RTOP NO, '825-25-05 TITLE:  T B I C  FILM TECHNOLOG 
PROCESSING, AND TEST 

TEE,  703-827-3285 

0 INVESTIGATE 
ECTRONIC INSTR 
H VEHICLES. A 

RTOP NOe 125-25-04 T I T  ATERHALS RESEARCH F O R  ELECTRO 

TEH, 7 03- 827-3285 

ECTRONIC DEVICES 
IONS SUCH AS TRE 

OE A I D  GEEERATIOH OF 
IR ADDITIORB 
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HATERIALS HILL BE SOUGHT FOR FUTURE ELECTRONIC BPPLICATIONS WHICH 
VIE% WITHSTWID T E ~ P E ~ W ~ ~ ~ ~  EXTREHESe HIGH-ENERGY R E D I A T B O  
MECHAFBPCBL SHOCK, I N - H O U S E  B I D  CBITRWCTUAL RESEARCH EFFO 
PERFORRED TO DEVELOP HBTERPAES FOR ELECTRONIC DEVICE APPEICBTIOES,  
SPECIFTCWLEH, 111-8 SEPIHCQHDUCTORS ANI)  B ~ U ~ ~ ~ ~ X  ALLOT 
EEECTROLURPRESCE~T HATERIBLS %I%% BE 1 ESTIGWTED AS TO TBE SPECTRWE 

INTENSITY OF THEIR E WT FOR WPPLIC 
IBESCEBT LIGHT BGBETHC PROPE 
P T E  HWTERIEILS ESTIGBTED FOR POSSIB'&E USE OF 

THE HATERIALS IPa ~~~~~~~~E P B a S E  SBBPTEBS A ORIES.  EEE 
T E R I B L S  BILE BE DOPED 'ITH V A R I O U S  
E THEIR CHARACTERISTIC FOR WPPLICATHO 

RTOP NO, 125-25-07 TITLE:  ELECTRONIC COHPO ENTS F O R  SPACE 
STWTION/BASE 

TEE 703- 82%- 328 5 

SBSTEBS, OBJECT1 
CAPABILITY BAS BE 

RTOP NO. 125-25-08 T I T L E :  DESIGW, PROCESSING A N D  TESTING O F  LSH 
ARRAYS 

SPACE FLIGHT CENTER 
flOWITOR: TEE, 205-453- 

ERAEE OBJECTS: E OF THIS EFFORT I S  DIRECTED 
ECHHQLOGY APSE) TECHI?IQUES FOR THE DESIG 

PWBRICBTIOE AHD TESTPWG O F  U R G E  SCALE IBMTEGRB ED C I R C U I T  ARB 
T H I S  ENCOPIPASSES THE DESfGHl, DEBELOPFIENT A N D  I PEEBENTATBOW O F  

8 1  



AUTOHATIC TEST EQUPPNERT HBCLODIIG CBHPUTER SOFTWARE TO PERPORH 
DTNBHIC AS VELE A S  FUWCTIOflWL TESTS (3 ESI A R R A Y S ,  PROCESS 
TECHNOLOGY DEBELOPHENT ILL BE PURSUED PW THE P R O H I S  
NEED EXISTS,  FOB HWSTWHIICE,. THE 
DEVICES IS &R IHEEDP&TE SOLUTXOB 

TERCOWWECTPBN PROEKEPI, I'FBBEREWT IH THESE BROAD OB 
lIBB USE OF BW HW- 
VEI TO HBTTBRACTI 

RTQB 10, 125-25-71 THTEE: ELECTRQBIC CO PONEWT PBCKAGPIG A I D  
INTERCBWNECTIQN R E D 

I L L  PROGRESS 

RTOP BOe '825-25-42 TITLE:  ELECTRBIHC COHPOWEBT SCREENING BND 
QUALIFICATION DEVELOPHEBIT 

ORGANIZATION: J E T  PROPULSION EWBORBTBRY 
MONITOR: POHELL, R ,  V e  TEE, 213-354-6586 
TECHNICAL SURWARY 

THE SPACECRAFT ISSIONS BEING C O I S I D E R E D  F O R  TEE 79708.5 AKD 
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BEYOND D I F F E R  FRO THEIR PREDECESSOR HAT E I S S I O N  TIME WILL BE 
SIGWIFICAETLT LON ER, 2 )  THE EWVIRON I L L  BE HORE SEVERE A N D  3) 
THE SPACECRAFT WILL BE HORE CBHPLEX, THE G R A N D  TOUR, F O R  EXAHPLE, 

BE B FLHGHT TIWE O F  0 PEARS IN A RADIATION 
ORDER OF HAGNITUDE ORE DEHAPBDING THBN A N Y  
ATTEHPTED, EVEN A URSORH REBIEH O F  THE XO 

OF PREVIOUS SPACECRAFT REVEALS THAT THE R E L I A B I L I T Y  DEMONSTRATED BY 
THEIR ELECTRONICS INADEQUATE FOR HISSIONS OF 1 
DURATION, WEEN CO O F  THE ENVIROWMENTAL A N D  CO 
FACTORS QF FUTURE SPACECRAFT ARE INTRODUCED, THE DISPARITY BETBEEN 
THE DEGREE OF R E L I A B I L I T Y  A HPEYED I N  THE PAST A N D  THAT 
REQUIRED IN THE FUTU E S  EVEN GREATER, THE PROBLE 
ACHIEVE EXCEPTIONALL I F E  IPJ ELECTRONIC DEVICES P O  
FUTURE SPACECRAFT I S  DEFINITELY REAL A N D  MISSfONS O F  10 HEARS 

E A REASONABLE PROBABILITY OF SUCCESS ONLY WHEN THE 
THE EFFORT PROPOSED I N  T H I S  TASK I S  THE RESEARCH 

THODOLOGY DEYELOPRENT NECESSARY TO PREPARE THE W A Y  FOR 
T SLED SELECTION O F  BIGHLY RELIABLE LOEJG-LIFE 
S REQUIRED BY FUTURE SPACECRAFT. PARTICULAR 

I S  FOCUSED O N  THE PROBLEB O F  ACHIEVING LONG-ETFE HSI/LSI 
DEVICES, THE LONG RANGE APPROACH I S  TO IDENTIFY FAILURE MECHANISMS 
WHICH LIHHT T I F E  R E L I A B I L I T Y  OF ELECTRONIC DEVICES WND 
RELATE THESE S TO S P E C I F I C  ELEHENTS I N  THE DEVICE DESIGN O R  
PROCESSING. THE OYER-ALL TASK I L L  BE PURSUED THROUGH A COMBINATION 
OF BOTH IN-HOUSE A N D  CONTRACTED EFFORTS, 

25-25-18 TITLE:  SCREENING A N D  R E L I A B I L I T Y  TESTING F O R  
SPACE SHUTTLE 

SPACE FLIGHT CENTER 
TEL. 2 0 5 - 4 5 3 - 1 1 2 0  

E PROCEDURES F O R  ECOWOPSIICAL QUALIFICATION A N D  
R E L I A B I L I T Y  ASSURANCE OF LARGE SCALE INTEGRATED C I R C U I T S  

ICROELECTRONIC V I C E S  THAT ARE SELECTED FOR USE I 
SYSTEMS, T H I  I L L  ENCOBPASS STUDPING AND UNDERSTANDING THE 

DESIGN, FAILURE MECHANISMSB C R I T I C A L  PROCESSES, WORK 
APPL ICAT I O N  CAPABHE I T  I C E S  S O  EFFECTIVE PROCEDURES A N D  
CRITERIA CAN BE ESTAB WG, INSPECTIOPJ A N D  TESTING, 
ALL ASPECTS O F  k S 1  C I R C U I T  DESIGN ANUFACTURE; FROH BASIC S I L I C O N  
HATERIAL THROUGH ~ U N C T ~ O N S ~  ETALEIZATION, IRTERCONNECTION 
A N D  APPLICATION, UST BE CONSIDERED TO ASSURE ACCEPTA 
R E L I A B I L I T Y  THE E A C T I V I T I E S  WILL BE DIRECTED I N  A 
PROVIDE R E L I A B I L I T Y  ASSURANCE F O R  THE I D E S T  SELECTION OF DEVICES 

ECESSARY F O R  THE D E S 1  ENGINEERS TO DEVELOP THE MOST ADVANCED 
F I R S T  APPROACH WILL ASSURE COVERAGE 

R C H I P S  BEING DEYELOPED A N D  PACKAGED 
WITH BYBRID TECHNIQUES 
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RTBP BO, 125-25-49 TITLE:: RlflNNEP) SPWCE SHUTTLE: IqATERIBLS F O R  
WBTENNW PROTECTIVE COATINGS 

ORGWBHZATPOH: EBRGLEY RESEARCH CENTER 
EOlI TOR : EELSON, C, H, TEL, 703-827-3285 
TECHHICBE SOKMaRH 

DEVELOP DURWBLE DIELECTRIC HWTERIWLS SUITABLE AS RADOMES OR FLUSH 
HOWITED IhNTENWlP WRRAT COVERS FOR SPWCE SHUTTZE VEHICLES, 
IWVESTBGATIOBS &RE CONCENTRATED 01 HATERIALS EXBTBITTSPTG EECHARICAL 
INTEGRITY, H I G H  DIELECTRIC STREPJGTH A N D  LOB DIELECTRIC LOSSES AT H I G H  
TEEPERATURES AHD WICROVWBE FREQUENCIES A N D  WHICH A R E  WHENWBEE TO 
PREPARATION XN THE REQUIRED CONFIGURATIONS, D U R I W G  FY z T 1  A 

DETERHIHE THE WPPLICABILHTY OF EXISTHRG RWDOHE H TERPWLS AS H I G H  
TEWPERATURE ANTENNA COVERS, THE HOST P R O H I S I N G  WTERIAES TDENTIPIED 
WILL BE TESTED AND EVALUBTED AT LANGLEY RESEARCH CENTER UNDER H I G H  

RESEARCH WILL BE PERFORBED TO HDEITHFY AND,  WHERE NECBSSARYI 

I T H  DOD VIKL BE CONDUCTED ON CONTRACT TO 

TING ENVIROWMEETS, SP CE SHUTTLE PHAS B CONTRACTOR 
L BE REVIEBED TO DETER THE REQUIRE ENTS O F  S P E C I A L  
OR PROPOSED WWTENUA SY S ,  D U R I N G  F $ 7 2  RADONE A N D  

ATERI94ES: YdHEL BE IDEWTIFIED F O R  APPLICATIOW ON SPACE 
SHUTTLE VEHICLES, ALSO, THE PIATERIAL PEQUIRENENTS FOR LARGE A R R A Y S  
B I L L  BE INVESTIGATED AND TECHNOLOGY DEVELOPED WHERE FEASIBLE., D U R I H G  
PY # 7 3  PROTOTYPE BWTEBNA COVERINGS I L L  BE FABRICATED A N D  EVALUATED 
FOR CRITICAL DESIGN AREAS OB THE SPACE SHUTTLE VEHICLE, 

RTOP WO, 125-25-20 TITLE:  E TEHPERWTURE AB19 L I F E  TEST 
EHEWTS FOR ELECTRONICS 

ORGANIZWTIQE: JET PROPULSION LABQRATOR'F! 
i?IORI TOR 2 POWELL, R, V, TEL, 2 1 3 - 3 5 4 - 6 5 8 6  
TECHNICAL SUHHA 

THE OBJECT1 OF T H I S  RTOP I S  TO DETERHIBE EXTREME TEMPERATURE 
ENTS (ETR) FOR ELECTRONIC CO POBENT DEVELOP TWT WITHIPI THE 

SCOPE OF FUTURE N A S A  I S S I O I S  6 TO DETERNINE QUALIFICATHOW STANDARDS 
A I D  VERIPICATPBW TECH PQWES FOR WCCELERWTED L I F E  T E S T S  OF ELECTRONIC 
ASSEBBLIES USED ON FUTURE LONG L I F E  N A S A  SPACECRAFT, AN WDDITIOWWL 

I B E  IS TO WDVA @ E  THE SOLID-STATE TRIODE (SST 
-02-05-09 FROH THE FEBSHBILITH 

THAT CAN BE USED AS A DRIVER FOR SWITCHING HIGR 

AH BE USED TEHPERWTURES HAP BE 
R APPROACH I B E  THE CAPABILITY OF 

VBETBGES AND/OR H I G H  CURRENTS F R CHBRGE-STORAGE F E T  AND/OR CORE 

THERRAE CONTROL TECHNIQUES TO HWINTWIW ACCEPTABLE TEPIBERATUWES Q I T H  

F O R  THE PROBLEH SOLUTIONS EXAHINEB, T 
PROBLEH PIX OR DEVELBPBENTBL GUIDELHNE 
WCCELERWTED L I F E  TEST REQUIREMENTS TWS 
TTR STUDY OF HISSIONS TO THE OUTER BLFiNETS, I B I T H B L  A C T I V I T I E S  BILL 
IWCLUDE THE FORHULATION O F  A BODEE WHICH DEFINES THE LONG L I F E  
HISSION,  ELECTRONICS PWFTS TYPES, A N D  TEHPERBTURE HISTORY FOR THE 
HISSION, IT I s  ANTICIPATED THBT THIS EFFORT RILL BE BASED ow TBE 



STUDY A N D  ETR WEPORT 
STATISTICAL EBALUATI 

LL BE PERFORHED, TEE WELIABI 
ROPRIATE ACCELERATED L I F E  TES 

AVTifLABEE F O R  I ~ ~ ~ V I ~ U W ~  EEECTRO ICs P I E C E  P A R  

[PERHAPS AS W GROUP O F  TYPES 
REQUIREHEBTS FOB TO BE SUPPLIED AND THE 
RETHODS O F  TREAT COPIES AVAILABLE WILL BE 
T 19 EN T I P I  ED 

26-43-40 TITEE:  GENERAL AERODYNAHICS 
ORGANIZATION: FLIGHT RESEARCH CENTER 

ONITOR: TEL,  805-258-3311 
ECHNICAL SUMHAR 

I L L  BE USED TO INVESTIGATE LOCAL 
ALLY INDEPENDENT O F  THE AIRCRAFT 
NT ON ENVIRONMENTS A N D  REYNOLDS NUMBERS 
F THE AIRCRAFT A N D  CANNOT BE ADEQUATELY 

REPRODUCED I N  GROUND F W C I E I T I E S .  AREAS O F  INVESTIGATION WILL INCLUDE 
S K I N  F R I C T I  BASE DRAG, ROUGHNESS EFFECTS, AND A N  ASSESSBENT O F  
BOUNDARY LA PARAHETERS AS AFFECTED BY PRESSURE GRADIENT, WHERE 
H I G H  REYNOL URBERS ARE REQUIREDB THE WORK WILL BE DONE ON LARGE 
AIRCRAFT SUCH AS THE C- 4 1  OR ON H I G H  SPEED AIRCRAFT SUCH AS THE 

E SST PROTO YPE. WHERE T H I S  CONDITION I S  NOT CRITICAL 
BE DONE ON A SPECIAL FIN ATTACHED TO A N  F-104 OR BY 

MEANS O F  A FREE FALL DROP BODY I F  IT I S  DESIRABLE TO ELININATE THE 
EFFECT O F  ADJACENT BODIES. 

RTOP NO,  426- 3-10 T I T L E :  GENERAL AERODYNA 
ORGANIZATION: LANGLEY RESEARCH CENTER 
HOWITOR: LOFTIN, L .  K,, J R .  TEL, 703-827-3285 
TECHNICAL S U H M A R Y  

T H I S  RESEARCH DEALS WITH THEORETICAL AND EXPERIMENTAL 
I C  INVESTIGATIONS O F  CO PONENTS, COBBINATTONS, A N D  COMPLETE 

RESEARCH CONFIG aERONAUTICAL VEHICLES THROUGHOUT THE 
FLIGHT SPEED R A  LUDES CONTINUING STUDIES OF FLOW F I E L D S  
A N D  BOUNDARY LA A a  HEAT TRANSFER, VORTEX A I D  INTERFERENCE 

AERODHNAPIICS O F  F O R  AERONAUTICAL 
APPLICATIONS, E E P  AR AT1 ON CHELR ACTERI S T I C  S , 

BBTIVES. ALSO RESEARCH ON 
PLOWS, H I G H  R EFFECTS, FLOW SEPARATION 

I S  BEING ACCOBPLISHED BY 

EXISTING THEORIES A N D  BY SY T I C  WIND-TUNNEL A N D  FLIGHT TESTING,  
THE PURPOSE I S  T ED RESEABCR P N F O R  
TECHNTQUES F O R  P P R O V I N G  THE BEROD 

PIETHODS A N D  CORRELATION WITH EXPERIMENTD 

RETICAL APPROACHES, THE APPLICATION O F  
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AERONAUTICAL VEHICLES, 

RTOP NO, 1 2 6 - 7 3 - 7 1  TITLE:: SONIC BOOR GEWERWT'POI A I D  PROPWGATIOH 
ORGARIZWTHOBT: LANGLEY RESEARCH CEETEB 
HQNITOB p: % O F T I @ @  E, I T s v  JR, TEL, 703-827-3285 
TECHIICAL SURMARH 

UFYDERSTAEDIHG OF SONIC BOON PHENOHENW9, TO PROVIDE HOBE ACCURATE AWD 
VEIHENT PREDICTION TECHNIQUES@ AND TO DEVELOP DESIGN 

THAT WILL LEWD TO ADVB -BOOH SST AND HST COEFHGURWTIOBS WHICH 

THE OBJECTIVE O F  T H I S  BOBH IS TO DEBEEOP 31% HBPROVED 

ATTRACTIVE ECONOHIC FEWT'ZBBES. ALTPIQUGW THE P R E H A R Y  EMPHASIS 
0 BE DIRECTED TO STEADY LEVEE F GHT, INCREWSING ATTEBTBOI 
OTED TO B STUDY OF ATHOSPHERIC D TOPOGBBPHHCAL FOCUSING, 

THE EFFECTS OF ATHOSPH TURBULEECE, A I D  
ACCELERATION A N D  THE RESEARCH 
WIWD-TUNNEL A N D  L EXPERI HENTATHOIW 
TBEORETICAE STUDIES,  A THE ACQ'ZBISITIO AND ANALYSIS OF DATW PROM 
FLIGHT TEST PROGRA 

RTOP NO, 126-14-10 TITLE: GUST LQADS 
ORGANIZATION: LANGLEY RESEA CENTER 

BNITOR :: LOFTIN, L ,  KO, J R ,  TEL,  703-827-3285 

ED UNDER T H I  RTOP I S  TO PROVIDE THE 
ESSABY F O R  I ROBED BBIELITY TO HANDLE GUST 

LOADS A N D  RESPONSE T I  THE DE 
PROVIDE A BETTER 
AND LATERAL INPUT 
THE REAL ENVIROWHENT, RESPONSE CALCULATION HETHODS WILL 
BY CORRELATION I T H  E X I S T I N G  FLIGHT DATA AN 
RESULTS TO BE 0 TAINED I N  U S I R G  A N  WIRSTREA 
EXPERIWENTAL A N D  ANALYTICAL STUDIES O F  METH 

L SUPPRESSION SYSTE S WILE BE MADE. ISOLATION 

RTOP BO. 126-14-61 T I T  E: WERODYNAHIC LOADS INCLUDING ACOUSTIC 

ORGANIZATION: BMES RESEARCH CENTER 
PIONITOR: ROBIISON, R, @, TEL, 4 1 5 - 9 6 1 - 2 2 8 0  
TECHNTCAL SOW 

RESPONSE 

AIRCRAFT DESIGNER TO DESIGN REEIABLE STRUCTURES O F  

THE AIRCRAFT FOR THE EXPECTED FLIGHT CONDITIONS, THERE I S  
IGHT HE NUST BE ABLE TO PREDICT ACCURATELY THE AERODYNWHIC 

CONSIDERABLE NEED FOX RESEARCH I N  THE PREDICTION O F  LOADS B R D  
ACOUSTIC RESPONSE O F  STRUCTURES AT SPEEDS RABGING FROH TRWNSOBIC TO 
FIPPERSONIC AWD AT REYN S NUMBERS APPROACHING FLIGHT CONDITIONS, 
EXPERHREWTWL STUDIES 0 BDEES I N  WIWD TUNNELS ARE I N  PROGRESS TO AID 
I N  THE DEVELOPBENT OF HODS F O R  PREDICTIBG THESE EFFECTS F O R  H I G H  
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PERPORHWNCE WHRCRAFT, 

RTOP NO,  126-94-42 TITLE:  (U) BUFFETING 

HBNPTOW :: EOFTIN, E ,  R,, JW, TEE, 703-827-3285 
TECHNICAL STIIMHARY 

ADVANCED FIGHTER AIRCRAFT WUST HAVE IHPROBED PIAWEUVERABIEHTY, 
I1 SOHE CRSES, EWHEUVERWBIEITY CBR BE LIPSITED BY TEE OCCURREHCE O F  
BUFFETING, T H I S  RESEARCH IS IRTEWDED TO PROVIDE IEFORMATIBW OH TBOSE 
COHFIGBRATPON CHARACTERISTICS WHICH WOULD I PROBE BUFFET BBUWDARIES 
A N D  TO DEVEEOP TECHNIQUES FOR PREDTCTIRG BUFFETHNG INTENSITY BEYOBD 
TEE B O U N D A R Y ,  RESULTS OF T H I S  WORK SHOULD BE DHRZCTL'H APPEICABLE I N  
THE DEVELOPMENT O F  THE F-'94 B W D  F-95 FIGHTER AIRCRAFT, S I N C E  
BUFFETING I S  BSSOCEWTED WITW SEPWBATED FLOW, THE WORK WILL BE 

ARILP  EWPERIHEWTWE EN NATURE, IND-TUWPaEL TECHRIQUES F O R  
PREDICTING UFPET BOUNDARY WPaD BUFF T PNTEHSITY V I L E  BE VWEIDWTED BY 
C O f i P A R I S O N  I T H  FLIGHT RESULTS, 

ORGWNIZATIBN: LBNGLET RESEARCH CENTER 

RTOP PSO. 126-14-42 TPTEE: AERODYWWHTC BUFFET 

HOWITOR: ROBERTS, L, TEL, 445-965-4191 
ORGANHZWTPOB: WBES PESEARCH CENTER 

CE, %WWEUVERWBTETTY, RPBD SOWETIRES THE SAFETY OF 
REQUEBTLY EIHSIITED OR JEOPARDIZED BY THE APPEARANCE, 
GHT CORDITIQWS, O F  T9E LARGE, UNSTEADY WERODPIVABHC 

FORCES RBOWW AS BUFFET, SOEE O F  THE PROBLEHS RESUETPWG FROE BUFFET 
ARE P I L O T  BBHOYEL CE,  REDUCED PRECISHOH O F  AIRCRAFT CONTROL, IWWSPLPTY 
TO ACCOBIPLISH S O  E PIANEUVERS THAT ARE POSSIBLE UNDER ROPJ-BUFFET 
CONDPTIONS, BND O S S I B L E  STRUCTURAL FAILURE, A RELATIVELY LARGE VIWD 
TUNNEL B0DEEw CORRESP@NDPNG TO AB AIRCRAFT FOR WHICH CONSIDERABLE 
FLIGHT DBTB IPS BUFFET CONDPTIONS E X I S T ,  TS BEING FABRICATED, 
HEASUREHENTS VIE$ BE T&KEPB OF BLk FACTORS REASOWABLY EXPECTED TO 
CAUSE OR 1NFLaBEEC.E BUE'FET, A N D  OF THE ACTUAH, WERODYNAHIC EECHANISH O F  
TRE BUFFET ESS. WE EFFORT WSEL BE EADE TO DESCRIBE THE PROCESS 

VIDE A HOPE FUNDAHEWTWE UWDERSTWNDIHG ARD 

RTOP NO. 126-64-13 TITLE:  (0 ACOUSTIC RESPOWSE 
LEY RESEARCH CENTER 
IN, L, K,, % W e  TEL,  703-827-3285 

UDES 'PEE RESPONSE OF FLIGHT STRUCTURES TO ACOUSTIC 
S E  FROM THE AEWO BOUNDARY LAYER BWD THE POWER 

RESPOWSES OF CBRPEEX STRUCTURES SUCH BS 
ARE SUCH SPECIFIC TOPICS AS sowrc FATIGUE, NOISE 

PWYLOWDS, AWD THE D E F I N I T I O N  O F  BOUNDARY LAYER LOADS ON AERO 
SURFWCES, BOTE AWBEHTICW'P, AHD EXPERPEENTAL STUDIES A R E  TWVOEVED, 
WPWD-TUNNEL, FREE-FLIGHT, ABD GROUND SIfKTI,ATTOBT TESTS OVER A 



TEBPERATURE RANGE ARE ANTICIPATED, THE OBJECTIVES OF THE 
BE ABLE TO PREDICT THE B E S P O I S E S  OF V A R I O U S  TYPES OF STRUCTURES TO 
WCOUSTIC LOADS, A N D  TO BE ABLE TO DESIGN LIGHTER HEIGHT NOISE 
RESISTANT STRUCTURES, 

RTOP IO, 126-1Q-1 R AND AEROELASTICITY 
ORGANIZATION: 
HBWITOR :: E, R s i p  J R ,  TEE,  703-827-3285 
TECHNICAL S U H  

TO PROVIDE THE TECHNOLOGY FOR THE CCURATE PREDICTION OF FLUT 
OTHER AEROELASTIC PHENOBENA. THE ETHODS BILX BE BOTH EXPERI 
A N D  ABALYTTCAL I W  NATURE A N D  EHPHASIS L BE PEACED ON 
BETHODS SUITABLE FOR USE D U R I N G  AIRCRW DESIGN, IMPROV 
ACCURACY OF THESE PREDICTION A N D  DESIG ETHODS WILL P R O  
SAFER, #ORE E F F I C I E N T  AIRCRAFT DESIGNS, TH E INCLUDE THE 

THE RESEARCH EFFORT T O  BE CONDUCTED UNDER T H I S  RTOP I S  TWTENDE 

PNG: 1, IHPROVED REPR SENTATIOPJS 0 
I N G  VALIDATION OF THESE ETHBDS BY CO 

EXPERIHENTS, 2,  FURTHER DEVE OPMENT OF TFI 

CONTINUE DEVELOP ENT AND APPLICATION O F  W YTICAL AND EXPERPBENTAL 
TECHNIQUES FOR T E STUDY O F  AERELBSTIC P R  EBS,  4 ,  EXPLORATORY 
STUDIES OF AEROELWSTTC PROBLEMS ASSOCIATE I T H  QYPERSONIC FLIGHT, 

CONTRACTUAL EFFORTS, 

ETHODS O F  O P T I H I Z I N G  DESIGNS FOR AEROEEASTIC RESTRAINTS, 3, 

ORR WILE INCLUDE BOTH IN-HOUSE, UPIIVERSIT GRANT, AND 

RTOP NO, 1226-144-14 T I T L E :  PANEL FLUTTER AND AEROEEWSTICPTP 

MONITOR: ROBERTS, L, TEL,  415-961-1191 
ORGANIZATION: BBES RESEARCH CENTER 

FOR W T I L I Z I  EPGRT STRUCTURAL 
A N D  TECHNIQUES I N  AIRCRAFT CBWSTRUCTIOR INTRODUCES THE PROBLEHS OF 
PANEL FLUTTER AHD AEROELWSTICI HE CASE O F  PA 
EXCESSIVE HEATING O F  THE EXTER CE DICTATES, 
THE USE OF A N  OUTER COVERING C I-INDEPENDENT PANELS 

HICH ARE RELATIVELY FRE CT-. BECAUSE O F  THE 
ATERIALS OF CONSTRUCT10 OF THESE PWREES, THEY 

ARE SUSCEPTIBLE TO FLUTT ONSIDERABZE RESEARCH HNPORHATION I S  
NEEDED O N  THE CHAR C T E R I S T I C S  OF SUCH PANELS WHEH EXPOSED TO 
COPIDITIONS NOT ENCOUNTE WST WEROELWSTPCETH 
I S  A N  OLDER SUBJECT, HO DVENT OF EOPJGERl SEE 

WEED FOR APPROACHES TO PREDICTING EFFECTS OF AEROELWSTICIT 
STWBILITY DERIVATIVES,  

EHICLES,  AND INCREASED AIRCRAFT SPEEDS, INTRODUCES TKE 

8 8  



RTOP 88, 126-44-45 TITLE:  FATIGUE O F  AIRCRAFT STRUCTURAL 'HATERIRES 
ORGWNIZATIOW: &HES RESEBRCH CEBTEB 
RONITOR: TEL 4 15- 961 -2265 
TECRNICBE SB98HARY 

WTRCRBFT STIRUCTURAH, BETALS AWE B E I l G  STUDIED IN ORDER TO DEVELOP 
TECHNIQUES F O R  PREDICTING WID FOR BHBIKfZIWG SUCH EFFECTS, THE 
HETAES WILE INCLUDE ~ ~ B 9 M ~ ~ ~ ~ ~  NICKEL, IRON, APVD TITBBIUH ALLOYS, A N D  
THE E ~ ~ I R 0 ~ ~ E ~ T S  WILE I lCZrJDE DRY W I R ,  HURIPD 4sIR BITH AFID WITHOUT 

E OCCURRED 1% CURREIT HIGH-PERFORHAWCE WIRCRWPT 
E D I T 1 0 N S  OF CYC'kIC L O A D I N G  If9 UEFWIBRWBEE 
DEBWNDS IWCREASE FOR RATERIALS TO FUHCTIOR AT THE 

THE DELETERIOUS ~ ~ ~ I R ~ ~ ~ E ~ T A E  EFFECTS ON FBTPGUE PROPERTIES O F  

OVER iB RAIGE O F  TEHPERATUBES, HA8B OF THE 

X I K I T S  OF THEIR CBPWBIE'BTT PB SUCH ENVIRBBPIEIWTS, TEERE I S  OW 
F O R  TECHHIQUES TO PREDICT THE EFFECTS O F  THE ~ N ~ B R ~ ~ ~ E ~ T  ON 
PEWFORHBBCE TO &ID THE PROPER SELECTTOH OF HATERIWES WBD PROTECTIVE 
METHODS 

RTOP NO, %26-14-15 TITEE:  FWTIGUE 
ORGANIZATION: LANGEEB RESEIRCW CENTER 
H O I I T O R :  LOPTPW, Z, Ke, JR, TEE. 703-827-3285 
TECHlICAk SUHBWRY 

THE OBJECTIVE O F  THPS RESEARCH I S  TO PNCR'EWSE THE RELIABILITY 
A I D  SAFETY O F  COIWTE PORARY A I D  FUTURE AIRCRAFT BY DEVELOPING THE 
UNDERSTAWDHNG O F  THE FATIGUE PHENOHEBA A N D  BY GENERATING ENGINEERING 
RULES USEFUL IE AIRCRAFT DESIGN BWD FATIGUE WRWLISES, FATIGUE DAMAGE 
SEOQORDIZES THE INTEGBITP O F  AIRCRAFT I p ( I  A EWRGELY UNPREDICTABLE 
HAFINER, THUS IHPERH'EIWG PASSENGERS OR HILITWRY HISSIONS, PWCTORS 
AFFECTING FaTIGUE PERFORBWRCE WRE PaUHEROUS AND IPYCLUDE TRE MWGGIITUDE, 
SEQUERCE, WRD STATISTICAL CONTENT O F  LOADS,  GEBBETRY O F  A PART, 
CORROSIOBiB TYPE O F  AIRCRAFT HlSSfOl, A N D  PIBTER'LAL O F  COHSTRUCTIQN, 
FUTURE HPGW SPEED AIRCRAFT ILL WDDITIONWLEY BE SUBSECTED TO BLXVWTED 
TERPERATURES AND WILE UTICEPXE HAEP HEW MRTERIWkS I I C L U D P I G  
SW?ERALLOHS &BE) CORPOSPTES, THE EFFECTS O F  SUCH FACTORS O N  FATIGUE 
BEHAVIOR WILL BE SNVFSTIGBTED I N  TEE FOELBWIIG BREBS: 1, 
~ ~ N D W ~ E E T A ~  HECHABISLISS OF FATIGUE 2, CRACK PROPAGATION A N D  RESIDUAL 
STREBGTB 3 .  FWTIGZIE O F  COBPOSITE ElATERIfiES DESPGW PROCEDURES FOR 
LONG FATIGUE L I F E  5, STRUCTURBE FATIGUE UNDER STOCHASTIC EOBDIHG, 
THE RESUET O F  T H I S  RESEARCW WILL HELP DESIGNERS SIPROVE THE 
RESISTAECE OF STRUCTURES TO FATIGUE AND IHIPRQBE ARALHSIS O F  FATIGUE 
PROBLEMS; THE RESULTS WILE HEkP OPERWTORS EAPFTT%IN SAFETY WRD PROLONG 
THE USEFUL L I F E  O F  BIRCRBFT, TO WCCOHPETSH THE OBJECTIVE, FATIGUE 
AWALYSIS HETHODS WILL BE DEVELOPED; EXPERIEEIWTS VILE BE COHDUCTED TO 
VERIFY ANALYSES, 

RTOP NO, 126-44-'B6 TITLE:  STRUCTURA% FIECHBWICS &FTD COHPWTER BETHODS 
ORGAWIZBTSOB: EAWGEET RESEBRCH CENTER 
P40RITOR: E O F T I R v  L, 8, TEE,  703-827-3285 
TECHNICRE SUPiFIWRP 

IDEPJTPFY NEEDED INPROVEMEETS IN APRCRWFT STRUCUTRAL D E S I G 8  



FiETWODOEOGY A N D  DEPICPEECHES E l  AIRCRaFT STRUCTURES AND BATERTWES 
TECHNOLOGY THROUGH STRUCTUR8B; DESIGN STUDIES O F  ADVAHCED RIBCRWSPT, 
IPIPROVE THE AIRCRAFT DESIGPB PROCESS THROUGH DEBEEOPBEB?T OF COPIPUTER 
PIETHODS AND PROGBAHS FOR ACCURATE AWBEYSIS A N D  RAPID, OPTIMUH DESIGW 
O F  STRUCTURAL COBPOHEITS, IRPROVE THE TECH OLOGP B&SE F O R  DESIGE O F  

BLE %IIRCRAFT URES THROUGH ANAEYTECRX ARD 
E RESEARCH TO CCURBTE PREDPCTIQN OF FRACTURE O F  
RUCTURES COWT NOTCHES BED CRACKS WPBD O F  BUCKLIRG 

O F  DEPLOYABLE AIRCWWFT CQHPOIEWTS TBBOUGW ANWLYSICS BHD 
STRENGTH OF IMPERFECT SHELL STRUCTURES, DEVELOP THE DESHGI 

EXPLORATORY EXPERIflENTWL RESEWRCW, 

RTOP EO, 9 2 6 - ' 3 4 - 1 6  TITLE:  STRUCTURRL DESIGN FOR ADVERSE ENVIROW 
ORGANIZATION: A E S  RESEARCH CENTER 
HONITOR: GOODWIPI, G, TEL, 445-961-2265 
TECHNICAL S U H B A R Y  

BPPROISCH TO PREDICTING HETAL FAILURE TO IN 
BEHAVIOR RESULTTNG F R O  EXPOSURE TO ENVIRO 
EHBRPTTLEHEWT OF THE PI TAL, FOX T H I S  PURB 

ENTPlL DATA ON HYDROGEN ERBRITTLEMEN 
ODEES WILL BE SOUGHT, FOR THE AIRCRAFT D 
XTERSION O F  THE FRACTURE HECHANPCS APPROIS 

AB ATTEHPT WILL BE HADE TO BROADEN THE FRACTURE 

BENEFICIAL EXPECIAEEP S I N C E  THERE ARE AT PRESENT BO REBLLY 
SATISFACTORY CRITERIA FOR EVALUATING THE ROEE O F  ENVTRONHEBTAE 
EMBRITTEEFIENT BW HATERIAL SELECTION BND USE, 

RTOP NO,  126-14-17 TITLE:  COHPOSITES 

HOWITOR: TEE,  205-453-1120 
SPACE FLIGHT CEWTER 

TE STRUCTURES E PLBYTlG &DVANCED, H I G H  
MODULUS HATERIALS (BORON, GRAPHITE, TURGSTEN, ETC,) I N  HETBL WWD 
NON-PlETWL HBTBICES,  I R E  RAPTDLY COMING INTO USE OW HYPERSOEBIC 
AIRCRAFT; HOWEVER, THE PRESENT AVAILABLE STRUCTURAL BATERIALS 
UTPLIZED F O R  AIRCRAFT CORSTRUCTPON I S  MWRGI AL I N  P lCHIEYIlG THE 
NECESSARY STREWGTH TO BEIGHT, ESFC TS DEVELOPHRG FABRICATION HETHODS 
A N D  PROCESSES FOR UTILPZING H I G H  STRENGTH I B E R S  F O R  V K R I O U S  
APPLICATIONS 1% H I G H  STRENGTH TO WEIGHT CO P O S I T E  STRUCTURES, 
PRELPRINARY PROGRAES HAVE ALREADY BEEIT ESTABLTSHED IN BOROW A N D  
GRAPHITE FIBER U T I L I Z I N G  B B R I O U S  MATRICES AWD COfTBIWBTIOHS TO ACHIEVE 
THE DESIRED STRENGTH TO WEIGHT RATIOa T H I S  PROPOSED EFFORT WILL 
PROVIDE THE IECESSARP TECHNOLOGY TO DEVELOP FABRICATION BPID 
INSPECTION TEC NIQDES FOR BETALEIC STRUCTURES REINFORCED 
PILAEENTARY CO P O S I T E S  WHICH COULD BE UTILIZED I N  S P E C I P P  
PRESENT A N D  F U  URE WTRCRAFT BWD SPACE VEHICLES, ALSOI T H I S  PROGRAF! 
WILL PROVIDE A N  INTEGRATED EFFORT LEADTNG TOWRRD THE SUCCESSFUL 
DEBELOPEIENT O F  SELECTED WDT FIETHODS, TECHN QUES, A N D  STANDARDS TO BE 
APPLIED I N  THE EVAEUATIOH O F  ADVANCED FILA ENTARY COHPOSITES,  

90 



RTOP HO* 926-74-'67 TITLE:  C Q W O S I T E S  
ORGRBHZfiTIOBr EWBGLEFI RESEARCH CEEPER 
KOIPJITOR: LOFTIN,  L, B a s  JR, TEZ, 703-827-3285 
TECHWICBL SURHARY 

WILE PERUTIP EARST DTHLIZWTION A l D  XXPEOITATTOE O F  ADVBHCED 

SIGWIPPCWWT HHPROBEHEHT IH THE STRUCTURAL PERFORHARCE, THE WORK 
CONSISTS O F  THE FOkLOWBfNG: 1, DEVELOPEEBT O F  CONCEPTS A N D  
FWBRICWTIBN TECHNOLOGY FOR REPBPBRCEF3ENT OF HETAL STRUCTURES WITW 
ADVANCED FIEW ENTIPRY COBPOSITES 2, ONDERTWSING STUDTES TO DETERKIBE 
THE FETISIBIEPTY A N D  TO PREPARE PEANS F O R  UTILIZING ADVABCED 
FPLBNEWTART COHPBSITES 11 CQHHERCIBL OR K I L I T A R Y  AIRCRAFT STRUCTURES 
3, STWDY O F  MECWABHCS OF FTBER REINFORCED COHPOSITES,  BQTH PI-HOWSE 
AND CONTRWCTUWE EFFORTS BILL BE BADE, THE RESULTS OF THESE EFFORTS 
RILL PROVIDE NE TECBIICBE INFORNATION AND WILL DEVELOP COBFIDEHCE 
REQUIRED TO ISPAK EARLY APPLICATION QP FILAHERTWRY COBPOSITES IH BOT11 

T H I S  RESEARCH EFFORT HS PROPOSED TO DEVELOP THE TECHNOLOGY THAT 

ENTARY CBISPPOSITES I N  AIRCRAFT STRUCTURES TREREBY ACHfEVIHG 

I C  A N D  S U P E R S O l I C  AIRCRAFT STRUCTURES, 

RTOP NO, 126-?4-%8 TITLE:  FLPGHT LOBBS MEASUBEHERT TECHNIQVES 

HONITOR :: JEIKTWS, J, TEL,  805-258-3314 
ORGANIZATION: FLIGHT RESEARCH CENTER 

BRED WHEN FLIGHT-LOADS HEASUREREHTS WAVE BEE@ 
HICH ARE SUBJECT TO SIGNIFICANT AERODYNWPIHC 

HEATIWG, THE AERODYNWHHC HEBTPNG O F  FLEGHT STRUCTURES HHDUCES 
R Q ~ W W ~ F Q ~ ~  TEHPERBTURE F I E L D S  THROUGHOUT THE STRUCTUREo THE 
NOWUNTFOREI TEEPERATURE F I E L D S  LEAD TO EBRGE INDUCED 'EHEFtBAB, STRESSES 
WWICH RRE SENSED BY THE STRRHPT GAGES,  I F  THE OBJECTIVE I S  TO MEBSURE 
BERODBNAHPC LOADS OH% THEN THE UNWBWTED TE PEXBTURES INDUCED 
STRAIN-GAGE OUTPUTS HUST BE ACCOURTED F O R  WED DEDUCTED FROE FLIGHT 

I S  OPERATION I S  TO BE CONDDCTED BY GROUWD-TEBPERATURE 
I O F  THE ~ E R ~ D ~ E A ~ ~ ~  WEWTIITG, FiEASURING THE TRERHWL 

RESPONSES O F  THE STRA1:B GBGES WED TEEN UTTLIZTFTG TFiPS INFORHATHOW AS 
B THERHAL CWLIBRBTPON F O R  CORRECTED PURPOSES, 

RTOP NO- 124-15-10 TITEE:  BEBRINGS, SEALSB GERWS, SHAFTING, 
EUBRICWTHOW 

ANHZATEON: 
HTOR : TEL, 216-&33-6464 
HNICAE S ~ ~ ~ ~ R ~  

BASIC. BATERIALS, DE T, DESBGW THEORY, BBBkYSPS ARD 
E ~ ~ E R ~ H E ~ T W T ~ O ~  ILL BE PEWFORPIED F O R  EXTREHE CQNDITPQNS B I T E  
LUBRICANTS, LUBRICWTHOW SYSTEHS, COHPONEITT HATERIBLS W I D  COHPONENT 
DESIGPBS FOR BEARINGS, SEIBESo GEARS A N D  SHAFTING OF BDVARCED AIRCRAFT 
TURBINE ENGINES TO ACHIEVE E F F I C I E N T  PERFORFIANCE, R E L I A B I L I T Y  WID 
EXTENDED L I F E ,  



RTOP 10, 126-15-14 TITLE: WTHOSPHEBHC BTUCEEAR PROPULSPOW 
B R G B H % Z A T H O R :  LEWIS RESEARCH CENTER 
HOBTITOR: ROE, F, E, TEE, 216-433-6266 
TECIRIICIL'B, S U M H A R P  

CARRIED OUT TO ASSESS THE F E A S I B I L I T Y  O F  SWFE, PRBCTICBE LWRG'E 
SUBSOBTIC WUCEEAR AHRCRAFT, 
( I )  SAFETY, ( 2 )  LOR@ LIFE PO 33) HWTEGRATED 
POWERPLANT DESIGES FOR AIRCRW VEHICLES, $ 7 )  co 

ANALYTICAL AND E I E I T E D  EWPERIMENTAE HNBESTIGATIONS 

FETY RESEARCH I S  DIRECT 
TIBG THE RELEASE O F  F I S  AFTER H.BJQR 

COBTWIBTING THE REACTOR WITHIN A COHTB 
FTER II. H I G H  "VELOCITY I 
ARD W REACTOR FUEL THA 
PERATIPBG CONDITIONS, 
I S  DIRECTED TOWARD PROVIDING R E A L I S T I C  
FOR THE COPPPLETE SPSTENS FOB AIRCRAFT A N D  SURFACE EFFECT 

VEHICLES a. 

0, 126-15-12 TITLE:  EBTGIWE POLLUTANTS 
ORGARHZWTION: kBBGLE'B RESEARCH CENTER 

ONITBR: LOFTIN, Le Was, JR, TFL, 703-827-3285 

S INCLUDE FUNDANENTWL EXPFRIHEWTAE A N D  ANWLYTICAE 
STUDIES O F  THE BECWW AND PATE OF WUCLEBTION, GRO 
CONSUHPTION O F  SOOT DROCARBON BURRIHG COHBUSTION 
LIGH T-SC WTTERIBG APP S I S  EMPLOYED TO DETERiYINE CARBOW PARTICLE 

R COWCENTWATIO EEL DEFINED HYDROCWRBOW FLA 
EWSIOB, T H I S  
OR THE RATE OF 

THE SOOT PARTICLES,  

RTOP Woe '! 26- 7 5- 1 2  TITLE: POLLUTIOM CONTROL 

MONITOR: TEE, 2 1 6 - 4 3 3 - 4 0 0 0  

ADE IN THE EXHAUST OF 
USTOR PRESSURES, I H L E T  
UEL-AIR RATIOS,  TEE 

E U S I N G  EXISTING 
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EORE DETAIEED fNVESTTGRT%QB O F  THOSE COHBUXTQR DESIGNS VHICH APPEAR 
BRQHISHWG I1 THE ABOVE: HH-ROUSE PRELEMINi'iBH IBQESTEGWTIBES, 08% SUCH 
CONTRACT I S  PLANNED D U R I N G  PH "1974, 

3 TITLE:  BDWBECED PROPULSIOM S I S T E N S  
I S  RESEARCH CEPiiTER 

BQWITOB: EBER, R ,  J ,  TEL, 246-433-6605 

DESIRABLE DESIGN CHWRACTERIST CS OF VARIOUS FUTURE AIRCRB D 
S WILL BE STUDIED, ES 

O F  EHGIF!E DESIGNS RED 
ITW STRUCTURAL AND AERODYHAEIC ESTBHATES FOB REPRESEWTWTIVE 

COHPARISORS AND EVALUATIONS O F  
SIQNS OF PRTEREST, 

RTOP NO, '126-a"5-'84 TITLE:  PERFORRBWCE OF H I G H  PEWFORHANCE AIRCRAFT 
PROPULSPQW s 

T E L  805-258-3377 
TECHNICAL SUB 

E AND A N  APRFRABE C&% HAVE 
BWD E I G I B E  PERFORHAWCE 

~ A R ~ ~ ~ ~ ~ ~ ~ ~ ~  FOR SU'PERSBN1C AIRCRAFT, STUDIES O F  SUCH EFFECTS 

LACK O F  S U I T R B L I  S I % E B  STiBPERSONIC GROIBWD F W C I E I T I E S ,  PkIGWT TESTS 
BRE PLBHNED FQR THE YP-12 RIRPLANE A N D  POSSIBLY THE F-44 AT W EATER 
DATE. O F  PARTICULAR PETEBEST I THE CASE O F  THE YF-12 I S  THE AFFECT 

FULL SCAkE FEIGHT BECAUSE UNCERTAPR SCWLTBG FACTORS BRD A 

k NACELLE WND A R I O U S  BLEED A N D  BYPASS 
THE INLET,  A TO STUDY THE E J E C  
COBPABE RESUL PREVIOUSLY OBTAINED DATA F R O  

F-I1lW B'PRPEWIE, 

S TURBHHE ENGINES 

HONITOR: TEE, 226-433-6684 

ERDE OF:: ( RETHOD F O R  ACHIEVING DRASTIC 
REDUCTION QP THE PRODUCTIOR COST SHALE G A S  TURBINE EHGHNES FOR USE 
IN AIRCRAFT WWPCH DO NOT REQUIRE ~I~~~ BCHIEVWBEE ENGINE 

ETHODS O F  IMPROVING THE CURRENTLY ACHIE 
AS TURBINE ENGINES F O R  USE I H  WIRCRAFT 

THE HIGHEST PER E I S  O F  GREAT I POBTBNCE, THE COST REDUCTIO 
ESTABLISH A GENERA% BASE OF LO 

E DIRECTEY APPLIED TO TURBOJET 
1000 POUVD THRUST RANGE, SUCH ENGINES 

APPLICATION TO W WIDE RWBGE OF Y I S S I E E S  AND 
DRONES A N D  TO GENERAL AVIATION AIRCRAFT HERE I N  BOTH CASES USE O F  
GAS TURBEIE ERGIWES IS CBRPIENTEY PROHSBfTED BY THEIR VERY HIGH 

93 



PRODUCTION COSTe CBHTRIBUTHQH TO SH&E% GBS TURBIPBE ERGIRE COST 
REDUCTION TECWIOEBGH I S  BEIPBG 141fiDE BY SJHPEIFICATIBH OF THE ENGINE 
CBWP%GtJRATIOFiS, REDUCTION H1 THE S I Z E  ARE) THE RUBBER O F  STAGES 
REQUIRED BID USE O F  LOW COST HBTERIAIES, I N  BBDITIOW,  USE OF ROYEL 
COWSTRUCTHOR ARBD FABRICATION TECBNIQDES FOR BXICAH, FLO 
TURBINES IS BEHlG IRVESTIGATED, ZI THE PHVESTIGWTHOB 
CORPRESSORS ABD TURBIBES SUHTABEE FOR LO% PO ER GPeS TBBWBIHE EHGIEESO 
PREICIPBL CONCERN HS THE ~ ~ ~ ~ T ~ ~ & N C E  O F  H I G H  BERODYNWHIC PERFORHANCE 
UBDEB HOBE "ERE REQUIREEEWTS [PRESSURE RATIOS, TEBPERATURES, ETC, j  
AHD IN THE ALL S I Z E  RgNGE E N C O ~ N T E ~ E ~  I N  THESE APPLICATIONS, BOTH 

TURBINES BRE BEING HIVESTIGRTED BHEREBS 
H A S I S  IS BEING PLACED OB CEETRIFUGAE AED HIXED FLOW 

I U S  RESEARCH 

O F  HATERIALS 
THE GENERAL 

OBJECTIVES O F  T H I S  EARCH ARE: E PROPERTIES O F  
EXISTING HATERIALS D FOR BERO WTIONS TO PERMIT 

LIGHTER WEIGHT 
ESTIGATE BHD 

BERFORBABCE 
B T H I S  PROGRAH 

R I O U S  INDUSTRIAL AND BCADERIC 
THIS PROGWBE CLOSELY COUPLES 

@TED UNDER RTBPS 129-03-[20,27,23, A I D  
28) (1 

RTOP 10, 126-61-10 TITLE:: ATMOSPHERIC PBRWHETERS 
ORGAWIZATHON: FLIGHT RESEARCH CENTER 
NONHTOR: EBERBBERGER, 'k, 3 -  TEE, 809-258-3311 
TECHNICAL SUE4RPhRI 

E S  O F  T H I S  WORK I S  THE DEFINITPON O F  THE AT 
HCH TURBULENCE@ TEfiPERATUBE, TRANSPEBTS, P O  

PRESSURE AET'PNETRP PBOBEEESLP BBD EXCESSIVE IWD SHEARS OCCUR, THE 
MAJOR ENPBBSIS 11 THE WTPIOSPHERPC ERVIRONPIEBT O F  SUPERSONIC WHRCRBFT, 

PHEBBHEBA ARE BESO IRCLWDED, RESV'ETS OF THIS  WORK WIL% BE APPLICABLE 
TO AIRCRAFT SYSTEHS DESIGN &S EEL A S  PEIGHT BPERWFPOWS R O U T I l G  BID 
SCHEDULING, OBSERVWTIOHS OF T ESE PWEHQRENB ARE BBT 
IRSTRUEEBTTED AIRCBRFT TEST FLIGHTS, THE IiSSOCIBTED 
CO1DPTPOBS ARE AH &'$"ZED BBD STUDIED BOTH Ifl-IFiO SE A N D  OH-CONTRACT, 

DEVEEOPFIEHT AND ACQUISITION OF SENSORS WEEDED TO BEASUWE THESE 
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RTOP IO, 326-61-10 TITLE:  ATHOSPHERHC PWRWBETERS 
ORGARPZATEON: HARSHHILL SPACE FLIGHT CEWTEB 
PIONITOR: R I L E S ,  G, TEE, 205-453-1120 
TECBWICBk SUREARI 

T'ESTRUHE'MTWTIOi?l ABOARD BI8CRAFT BWD {23 THE FPS-16 RWDWR/JSHSPBERE 
BBLECDBPB BIRD SENSOR SYSTER, THE FOREER Y I E L D S  EXTENSIVE INFOBRATIOW 
ABOUT THE ISORIZOBTAL STRIJCTURE O F  CAT, HELE THE LATTER PROVIDES 
HEWIIIGFUE HHFORHWTIOW ABOUT THE BERTIC L STRUCTURE O F  CAT A N D  THE 
PHENOHENA THRT GEWERBTE C&T, EXTENSIVE EFFORTS HAVE BEER 
VBRIBUS H%VESTIGATORS TO AWWLHZE THE BTRCRAFT OBSERVBTIOHS 
VERY L I T T L E  EFFORT H A S  BEEN DEVOTED TO THE ABAEHSIS OF J I B S P I f E R E  DATA 
I N  W CAT CONTEXT, ACCQRDLBGLP, THE OBJECTXVE O F  T H I S  REQUEST I S  TO 
ETIPLOET TEE F P S - 9 6  RWDBRJJPHSPHERE BALLOON SHSTEH TO ACRIEVE A BETTER 
UNDERSTANDING OF WTBOSPHERIC TURBULENCE FOR THE D E F I N I T I O N  OF 
BTMOSPBERIC PRRWHETERS FOR USE IPT AIRCXWPT DESIGN WID OPERATION, 
T H I S  HILL BE ACC RPLISHED BY ESTBBEISHIWG THE REEATIONSEIP BETWEEN 
H I G H  RESOLUTION I'MD A N D  TEHPERBTWRE PROF1 ES A W D  AIRCRAFT 
OBSERBilTIBWS O F  BT ANID IW TURH ESTWBEXSHB G THE RELATIONSHIP BET 
THESE P R O F I L E S  A N D  S'HNOPTIC AWD HESOSCALE CONDITIONS THAT PRODUCE THE 
DETWIES ON THESE WIPJD BND TE PERATURE PROFLEES, THE RESULTS O F  T H I S  

THERE ARE TOW PRACTICAL WAYS TO PROBE CAT--VI& (1) 

SHOULD BETTER I S H  THE RELRTIONSHIP BETWEEN CAUSE ABD 
PTH REGARD TO I G CURRENT CAT FORECASTING PROCEDURES 

BESIDES AIDING I N  THE D ENT OF AIRCRAFT DESIG C R I T E R I A  BWD 
REROTE CWT SENSING SISTERS, 

0 TITLE: AT SPHERIC PARWflETERS 
A HEADQUARTE 

TEL. 202-962-4601 

O F  T H I S  RESEARCH I S  TO IHPRQVE OUR UNDERSTWWDING 
ERE LOCAL STOR S A H D  LOW LEVEL 

QLOGY FOR WDE RCRISFT DESIGN WID SRFE 
RES HIT THE ER T, THEORETICAL ANALYSIS AND 
REBERTS USING EWTED AIWCRWPT, BBLLOOIS, PHOTO 

TRIANGULATION TECHHHQUES, WED R ILL BE USED TO DEFIPTE THE 
PHYS'TCAE WkaD EEECTROHWGNXTIC CA I S T I C S  OF THE STORE. 
!4ETEORQEOGICRL TObTEWS RIEL BE BSED 1% THE LOW EEVEL WIND STUDPES, 
THE INFORFIATXBFf V I L E  PROVIDE TEE HETEOROLOGIST, WIRCRWFT DESIGNER, 

D WIRCRWFT P I L O T  DATA FOR SAFE, ECONOPISCAL OFER& 
SEARCH WILE BE CARRIED OUT UNDER N A S A  CONTRACTS 

SEVERE STOR S EABORATORY, ESSWP A N D  THE BHRGIHIA POLYTECHNIC 
INSTITUTE,  

RTOP NO, 326-67-10 THTLE: WTHOSPHEWIC PWRBHETERS 
ORGAHIZATSOR: EANGEEY RESEARCH CEPTTER 
HIBPgITOR: LOFTIN, E,  IC,, JR, TEL, 703-827-3285 
TECHRICAL SUNHAR'SP 

ATMOSPHERE VHICH RFFECT THE DESIGW W I D  OPEWWTIBI O F  APBCWBFT, 
THE OB;BE@TIBE IS TO 69BTI4IW DWTW OH THOSE CHARACTERISTICS O F  THE 
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ATHOSPHERSC PRECPPITATES, SUCH AS R A I W D R O P S  WHD HAILSTONESs RILL BE 
STUDIED TO HEASURE THE EFFECT O F  T 8 E I R  IRPACT OB AIRFRBF.7ESe 
ATHOSPHERSC W I N D S ,  IND SHEAR, A I D  TURBUEEHCE B I L L  BE STUDIED;: THESE 
CHARACTERISTICS I R E  O F  PARTICULAR CONCERN BECAUSE THEY AFFECT THE 
CONTROL, STABILHTI ,  A N D  THE STRUCTBBAE LOADS OW AIRCRAFT, BEL 
STUDIES VIkk INCLUDE THEORETICAE WNAEYSES I H D  EXPERTHENTS, THE 
RESUETPWG DBTW WPLL BE COHPBEED IN A FORM SUITABLE F O R  APPEPCATIOB TO 
PBOBEEEliS WHICH OCCUR I N  THE DESIGN BWD QPERATPOH O F  WIRCRAFT, 

26-61-11 TPTLE: WIRCRWPT BPERATPHG EXPERIENCES 
ORGANIZATIOW: LANGLEY RESEARCH CENTER 
HONITOR: T I N ,  E, Km, JR. TEL, 703-827-3285 

BTW O N  THE OPERATIONAL EWPERIEHCES O F  COH 
PASSETIGER AND CARGO TRANSPORTS, GENERAL AVIATION AIRPLANESp A N D  
RESEARCH TYPE AIRPEWIES,  AND HELICOPTERS ARE BEING COLLECTED A N D  
BNAL'P'EED, THE DATA ARE COLkECTED D U R I N G  ROUTINE OPERATIONS O F  THE 
WPRPLANES BY USE O F  NASA I STRUBENTATION, THE DATA F R O  
COHHERCIAE AND GEN RAE AVIATION AIRPEA ES ARE OBTBINED THROUGH 

OPERATIVE PROGRA S WITH THE HANUFACT RERS, AIRLINES,  A N D  PRIVBTE 
HERS, THE DATA ROBIDE I N F O R ~ A T I O N  O N  THE G R O U N D  A N D  FLIGHT LOADS, 

AIRSPEED A N D  ALTITUDE OPERATING PRACTICES,  THE TURBULE 
ENT, AND ON UNUSUAL EVE S SUCH AS LOSS O F  CONTROL I N  
CE, COLLPSIOH AVOIDANCE ANEUBERS, A N D  AUTOPILOT INDUCED 

ANEUBERS, THE I T I O B  OBTAINED PROVIDES A CONTINUED BASIS  F O R  
COMPARING BCTUBE AI HE OPERATIONS I T H  THE COWCEPTS USED H I  
DESIGN, FOR DETECT1 NANTICIPATED 0 ERATIONAH. ASP 
A RESERVOIR O F  DATA FUL I N  THE DESIGN A N D  DEVELO 

ESS REQUIRERENTS F O R  NEW TYPES O F  AIRFLAN 
JUSTIFICBTPON: W DETAILED KNO 
LOADS EXPERIENCED, AND THE OPE 
O F  AIRCRAFT D U R I N G  ROUTINE OPERATIONS I S  REQUIRED FOR: A, THE 
CONTHHUAL REASSESS 

AIRCRAFT B 
TYPES O F  AI O F  OPERITIOEB 

ANWFACTURERS I N  TH 

RTQP 80, 124-61-12 TITLE:  T I R E  TRWCTIOH, BRAKING 
ARCH CENTER 

JR. TEE, 703-827-3285 

THE PRESENCE QF ATER O R  SLUSH OH PREPARED F I E L D S  AEJD THE TYPE 
O F  S O I L  ON UNPREPARE F I E L D S  CAN CONTRIBUTE TO UNSAFE HWNDLING 

ROUGHNESS OF BAR SURFACE APRFSEEDSB AND OBSTRUCTIONS SUCH AS 
ARRESTING GEAR C BLES A N D  PLAT HEADS ON AIRCRAFT CARRIER DECKS 
CONTRIBUTE TO H I  H LARDING A I D  TAXIING LOADS, THE OBJECTTVE O F  THESE 
INBESTHGWTIO@S AXE TO OBTAIN A ~ ~ N ~ ~ ~ E ~ T ~ L  UNDERSTAflDING 

APPLICABLE TO IElPROVED DESIGN O F  AIRCRAFT EWNDIPJG GEARS A I D  BRAKING 

D I T I O N S  D U R I N G  TAXTI G ,  STOPPINGiB A N D  STEERS G AIRCRAFT, ALSO THE 

TOWARD THEIR SOEUTIONe T H I S  WORK 



RTOP 10, '%24-61-43 TITLE: RRZARD %r'trOIDAICE &.WD EEPHIRWTHBN 
ORGBNEXWTHOI: LANGLEY RESEARCH CENTBE? 
BONITQR: L O F T I N @  L, K,, JR, TEL, 703-827-3285 
TECHNICAL SURHAWY 

THE OBJECTIVE I S  T Q  PROTIDE DWTK FOR THE 
IHPROVEBENT OF THE LEVE'B, OF SWFE PERATIQBS, TECHNICAL 
ASSISTANCE IS BEING P R O  C I E S  H A V I N G  SAFETY O F  
FLIGHT PROBEEHS, ETHQDS O F  DETECTIWG URBULERCE A R B  BEING 
INVESTIGATED, THE CHARACTERISTICS OF G VORTICES SHED AT 
H I G H  ALTITUDES A I D  IB CLOSE PRO I T Y  O F  THE GROU D ARE BEING STUDIED, 

RTOP NO, 126-61-33 T I T L E :  HAZARD A OIDANCE AND E L I  

I C H  ARE TURBULENCE, 
TECHNOLOGY DATA FOR 
IE AND HIEITARY A I R C  

PREVENTION O F  CATASTROPHIC ACCIDENTS, SPECIFICALLY,  A GROUND BASED 
FOR THE DETECTION OF AFT TRAILING V 

NE SBSTEH FOR THE DETECT10 O F  CLEAR A I R  
ELOPED, THE P R I M A R Y  E 

RBTIOHAk TR DETECTIOR SYSTE G THE LASER 
E APPROACH, CAT DETECTION SY 

INTO A FLYABLE S Y S  THE TOTAL SYSTE 
TESTED ON THE GROU D THEN UNDERGO FLIGHT T E S T f N  
WILL BE USED I N  THE DEVEEOPHENT O F  A S 
CREATED BY FAST, LARGE AND REAVY AIRCR 

S ARE REQUIRED F O R  THE COfiFQRT A N D  SAFETY OF PASSENGERS A N D  
THE CASE O F  TBE CAT, I HORE ICEPORTANT 
IEg VIEW OF THE LARGE J 

ERS OW A SINGLE FLIGHT, 
INCREASE THE PROBLE QF TRAILING BULENCE. I N  THE PAST THE 

OBLEB CREATED HAZARD0 FOR ~ ~ S E A ~ ~ ~ u  AIRCRAFT 
EVER, WITH THE JUHBO TEX TURBULENCE PEOBLEH NO 

I S  IHPOSED UPON WHBT ERE CONSIDERED TO BE 'BHEDIU A N D  LARGER88 
BIRCRAFT e 

RTOP NO. 7 2 6 - 6  -13 TITLE:: HAZARD AVOIDANCE A N D  E L I  
ORGANIZATION: E B I S  RESEARCH CEBTER 

TECHNICAL S U H H A R Y  

OPERATIONBL SAFETY O F  C I V I L  AaJD IEITWR'H AIRC T, APPROACH:: 
THROUGH NASW SUPPORTED RESEARCHl WHICH CO T S  RESEARCHES 
CONDUCTED BY OTHER SEGHEESTS OF THE I V I A T I  UNITY, PROVIDE 

ONITOR: CHIBRITO, P e  T. 

OBJECTIVE: TO PROVIDE BASIC DATA FOR THE PROVEHENT OF THE 
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DEVICES FL@D TECHIIQUES %EICE OVERCOHE OPERATIORAL PROBLEHS PRESEITED 
BY THE DESIRE TO H B P R O Y E  THE SAFETY OF' ASIRPZAPFE OPERATIOBS WHILE 
EXTEEDING THE H I S S I O N  O F  THE BIBPLATE BND IPIPWOVING TEE ECOBOHICS O F  
I T S  OPERBTIBPH, 

RTOP PBO, 426-64-43 T'HTZE: HBZBRDS AVOIDWBCE AND EEIBIBBTIOW 

BOWHTOR 2 GOODWII, G, TEL, 415-961-2265 
TECHNICAL SUBHARRI 

CANDIDATE WBEWTPBE EATER1 AlkS IkL BE EVALUATED AS BRAKE MATERIAL 
L I N I N G S  FOR HIGH SPEED llIBCRWFT A I D  BQDIPIED I F  IECESSWRY TO IHPROVE 
PERFORHAECE OVER EXISTICHG BWlKE EIEI:IG BATERIA'ES. EEASTOHERHC 
COHPOUNDS WI'LL BE SYNTHESIZED WWD EVAEUATED AS CAIDICDWTE HWTERIWLS 
F O R  I M P R O V E D  AIRCRAFT T I R E S ,  PHBOLYSIS PRODUCTS OF FLUORINATED 
HHDROCARBOE COMPOUNDS USED I@ AIRCRAFT WILL BE ANBETZED TO DETERMINE 
THEIR TOXICITY LEVELS, OBJECTIVE O F  THE PROGRWH I S  TO PROVIDE 
THPROBED PEBFORHfiICE OF AIRCRAFT AID GREATER OPERATIONAL SAFETY. 
H I N D  TUBIEH, STUDIES O F  TRATLPPJG ORTEX FORPIATIOW ABD MODHFBCWTPO 
BEING PERFOBHIED U'PJDER RTOP 73"8-85-40, 

ORGABBZATIOB: ARES RESEARCW CENTER 

RTBP N O ,  126-61-13 TITLE:  HAZARD AVOIDANCE AWD E L I  
ORGANPZATIOB?: FLIGHT RESEARCW CENTER 
PIONITOR f TEE, 805-258-3391 
TECHNICWE  BAR^ 

TRANSPORT AIBPEBNES ARE BEING INVESTIGA ED, HANDLING @HA 
AWD OPERBTIONIIL PROCEDURES RELATED T 
ATMOSPHERIC TURBULEWCE, VIIG VORTEX 

CRITERIA PERTIWEBT TO FUTURE CERTIFfCATfOW STANDARDS ARE IECEUDED F O R  
CONSIDER€ITIOB, CURRENT STUDIES ARE DBRECTED TO A N  EBALUWTIOE O F  THE 
INFEUEICE O F  THE WING AKE F R O H  LARGE TRANSPORTS OH AIRCRBPT 

OPERATING PIIOBLENS RELATED TO THE CURRENT A N D  FUTURE J E T  

I L L  BE EVALUATED, I N  RDDHTIOB, WBPJSPVE OPERATIONAL PRhCTICES WWD 

IBG I W  THE R TRAFFIC SYSTEM', PRELIEINARY OPERIiTIONBE TESTS ARE 
G CONDUCTED I T H  A VARIETY OF GEIERATIWG A N D  PROBE AIRCRAFT TO 
SS LOGICAL R W A Y S  SPACIPSG CRITERIA,  ADD'BTIOBAE TESTING WILL BE 

HG THE OPERWTIONWE PHASE TO INVESTIGATE V A R I O U S  
ASPECTS OF THE THEORETICAL DESCBHPTBON O F  THE WIRG WAKE BEHAVIOR, 

WTOP IO, 726-64-13 TITLE:  H A Z A R D  AVOIDANCE AND EEIPiIWAPIBN 
ORGAWIZ&THON: BWSW HERDQUARTERS 
BONITOR :: TEL, 2 0 2 - 9 6 2 - & 6 0 1  
TECHNICAL SUBHWRY 

THIS RESEARCH I S  BEISG U%DERTAKEN TO IRPROBE DUB UNDERSTARDING 
O F  THE LIFE-CYCLE O F  W W R M  FOG A N D  DEVELOP A HETHOD TO EITHER H O D I F Y  
IT OR PBEBEWT I T S  PORHATIOFB, THE RESEARCH R I L L  BE PERFORHED UlBER 
IRSA COPaTRACT, TBEORETICWL BNAEYSTS, Ei$BBRWTORY TESTS AWD F I E E D  

DEFINE THE PHYSICAL & N D  ELECTROEWGflETIC CHARWCTERTSTICS OF F O G ,  THIS 
HEWSUREBENTS OF RATORAL FOG FLND ITS EBVIROBPIEHT wrm BE USED TO 
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INFORHATPOW WILL BE USED TO DEVELOP CONCEPTS/TECHNXQIYES F O R  USE BY 
BTRPORT OPERATORS TO EITHER PREVEPHT FOG FROH FORE1:WG OX IBPROVE 
V I S I B I L I T Y  P I  A FOG OBCE I T ' S  FOR ED, WARN FOG OCCURRENCES I N  THE 
&IRPORT AREA CAUSES DELAYS A N D  CAPICELLATIQBS WHICH BRE TROUBLES0 
PWSSEBGERS A N D  COSTEY TO BIRPEABE OPERATORS, ESTIEBATED BY THE WP 
TRWBSPORTATION ASSOCIATIONS TO BE OW THE ORDER OF $100,000,000 PER 

DETRPBENTBL TO SAFETY ASPECTS O F  AIRCRAFT OPERATIONS, 
B P S P B I E I T T ,  ESPEC1:BLLY I N  THE a IRPORT AREAS, I S  ALSO 

RTOP NO" 126-67-14 TITLE:  E N G I I E  AND PROPELLER NOISE 

MONITOR: KRAHERB 3, TEL, 216-433-6878 
TECHBPCXL SUF4PSARY 

UNDERSTANDING O F  THE DO INANT NOISE SOURCES I N  PROPULSION STSTEPIS F O R  
THREE TYPES O F  AIRCRAFT - LONG RANGE SUBS0  I C  TRANSPORT, STOL 
TRAISPOPT AWD SUPERSONIC TRAWSPORT AIRCRAF e FOR THE LONG RANGE 
SUBSONIC TRAWSPORT P R O P U L S I O B  SYSTEHS THE AREAS O F  INTEREST ARE THE 
NOISE GENERATED BY TKE F A N ,  THE SUPPRESSION O F  THE F A N  NOISE BY 
ACOUSTICALLY TREATED ES, AND THE LOW VELOCITY J E T  MPXING NOISE,  

FOR STOL PROPULSION S THE CANDIDATE L I F T  AUGMENTATION SYSTEBS 
(INTERNALLY BLOWN A N D  EXTERNALLY BLOWN FLAPS) ARE POTENTIAL 
SIGNIFICANT NOISE SOURCES FOR SST PROPULSION H I G H  PRESSURE RATIO, 
H I G H  TEWPERATURE J E T  E I W I  G NOISE DOBINATES THE ENGPNE NOISE OUTPUT. 

ORGAWIZBTPOR; LEWIS RESEARCH CENTER 

ORB Ip% T H I S  PROGRAB I S  DIRECTED AT OBTAINING APT 

RTOP NO, 126-6 -14 TITLE:  J E T  NOISE REDUCTION 
ORGABIZATION: J E T  PROPULSION LABORATORY 
E"I0NITOR: CDOBALD, R ,  R e  TEL. 2 13-354-6 18 6 

F T H I S  TASK WRE TO DETERHINE 
BUTION AT THE E I T  OF A NOZZLE, A N D  

PWRTICULARLB IN THE BOUNDAR 
RSONIC J E T S  DISCHARGING INTO 
PERWTURES O F  THE ORDER O F  3000 DEGREES F, 

ENGINES USED ON AIRCRAFT - 
RATION FROW SUCH J E T S  I S  

G ENGINE OF THE SUPERSONIC 
ENTS O F  THE PERCEPTIVE NOISE LEVEL 
S I N  THE SURROUNDINGS O F  J E T S  

A I O Z Z E E  COPITAINING HEATED A I R  
STS  CORPRESSED A I R  WILL BE SUPPLIED BY A N  
LPTH AT PRESSURES ENCOUNTERED I N  J E T  

ED BY B U R N I N G  A J E T  FUEL TO 
TEBPERWTTYRES ALSO ENCOUNTERE TURBOJET ENGINES, EXPERIHENTS 
BE CONDUCTED PROALCH SECTION I N  WHICH TURBULENCE 
SEVELS ANID @A ADJUSTABLE, VBLQCITY DISTRIBUTIONS 
WILL BE DETER UREHEITS OF PRESSURES A N D  TEHPERATURES 
OBTAINED B I T E  PROBES, FEUCTUATH G QUANTITIES WILL BE 
GAGES &ND CROSSED LASER BEAHS, OTHER ETHODS O F  DETER 
FLUCTUATING QUWRTITIES I L L  BE INVEST1 ATED, ROCKET E 
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WILE BE COPBDUCTED USING SUPERSONIC NOZZLES WITH 81 EXIT DIAMETER O F  
ABOUT 12 II ABD FLOW CONDITIOWS RESEHBEIWG THOSE O F  J E T  ENGINES, TEE 
INFLUENCE O F  COBBUSTION I N  THE NOZZLE A I D  EXTERNBL FLOW WILL BE 
STUDIED BY REDUCPHSG COMBUSTOR BBLU E TO THE EXTENT THAT COF¶BWSTIOB IS 
K N O W I  TO BE PWCOHPLETE AT THE WOZZLE E X I T ,  PVOISE LEVEE WND PRESSUPE 
FEUCTl3ATIOHS WIXL BE HEBSURED, 

PTOP 10, $ 2 6 - 6 1 - 4 4  TITLE:  ENGINE WWD PROPELLER WOISE 
ORGAWIZRTIOW: HARSHAEL SPACE FLIGHT CENTER 
HOWITOR: HIEES,  G, TEE, 205-453-1920 
TECHBICA'H; SUBEARP 

OPERATIONS I S  THE INTENSE ACOUSTIC NOHSE F I E L D  GENERATED BY THE 
EXHAUST FLOW O F  THE PROPULSION SYSTE I e E O I  J E T  EWGIIJIES, ETC, 
RESULTANT ACOUSTIC E N V I R O ~ ~ E N T  I S  O F  SUCH A PIAGNITUDE, FOR IHSTAWCE, 

THE HOST DISTURBING A N D  DELETERIOUS BY-PRODUCT O F  LARGE ATRCRWFT 

I T  DOHINATES THE STRUCTURAk AWD ELECTR N CONSIDERATIONS 
ODERN AIRCRAFT A N D  GROUND SUPPORI" EQUIP ADDITIONAEEY, 

I T  PRESENTS AH OPERATIONAL H A Z B R D  TO GROUND PERSONNEL A N D  TO THE 
COHHUNITIES S U R R O  N D I N G  THE RESPECTIVE OPERATI NAL AREAS, THE 
SUBJECTIVE ASPECT OF THE PSYCHOLOGICAL A N D  PH SIOLOGICAL REACTIONS 
TO T H I S  TNTENSE NOISE F I E L D  ARE EXTREHELY DIFF CULT TO ASSESS,  O F  
COURSE, A S  AIRCRAFT GRE I N  S I Z E  THE MAGNITUDE ZbHD THE C 
O F  THE PROBLEHS BSSOCIA ED WITB THEIR ACOUSTIC ENVIRONME 
PROPORTIONATELY, BEL ASPECTS O F  THE ACOUSTIC E ~ V I R Q B ~ E N  
DEFIPYED AT THE EARLIEST POSSIBLE PHASE O F  THE RESEARCH, D 
OPERATIONAL CYCLE O F  CURRENT A N D  FUTURE AIRCRAFT SYSTEHS 

SST,  E T C - 1 ,  I T  I S  0 HE INPACT O N  THE A 
S, AWD HENCE TOTAL C UCH GREATER I F  A FIX INSTEAD 

OF CURE PHILOSOPHY I S  TAKE H RESPECT TO T H I S  I PORTANT DESIGN 
CONSIDER BTIOR e 

26-69-94 TITLE:  ENGINE A N D  PROPELEER 
ON: FLIGHT RESEARCH CENTER 

CLEOD, 8 ,  9, TEE. 805-258-331 
TECHNICAL SU 

THE PRIH BJECTIVES O F  THESE S T  D I E S  ARE TO MEASURE A N D  
ATE NEWR- A N D  F A R  F I E L D  ACOUSTIC DATA, A N D  CORRELATE 

PREDICTIOB T W THE CONTROL OF ACOUSTIC PHENOHEBA F O R  
EHICEES,  THESE INCLUDE STUD 
D EANDING, A N D  I T S  EFFECTS 0 

VEHICLE A N D  THE VEHICLE@S SUBBOU D BOUNDARY-LAYER PVOISE AT 
IGHT CONDITIONS, 

TITLE:  ENGTWE WID PROPELLER 
LET RESEARCH CENTER 

NONITOR: FTIPgo L, K,, JW, TEL, 703-827-3285 

ORK AWE ACCOPIPXPSBED BY THE FOLLOWHNG: 
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(a) I D E N T I F I C A T I O N  W 
SIGHIFICWBT UNDER BA 
$I'PBCLUDIIG EXHAUST J E T S B  

PROPELLERS {WITB A I D  
REDUCTIO8 AT THE S O U R  
TEHPERATUWE, DENSITY AND 

FLOW ANGLES, SECTION CHARACTERISTICS, SURFACE ROUGHNESSES 
ACTIONSI ETC, FOR PROPE LERS, FANS,, COMPRESSORS A 
I L L  BE STUDIED I N E  THEIR EFFECTS O N  THE 

MATERIWLS IPB THE I T, IN THE F A N  DISCHARGE DUCTS, I N  THE 
EXBAUSF DUCT GINE OR BY THE APPEICATION O F  J E T  EXHA 
SUPPRESSOR; IFPCATIOW A N D  EVALUATIOI OF THOSE FACTORS 

NOISE REDUCTIO S OF THE APPLICATIO OF ACOUSTIC 

T I N  THE ATTENUATION O F  NOISE D U R I N G  PROPAGATION FROM A I R  
OR FROE GROWND TO GROUND S I T U A T I O  VEEOPMENT O F  
ETHODS OF PREDICTION OF B O I S E  S P WIRCRAFT PO 
ER VARIOUS OPERATING CONDITIONS A OUS DISTANCE 

T H I S  WORK WILL BE ACCOMPLISHED BY EANS O F  THEORETICAL STUDIES,  BY 
FULL-SCALE AIRCRAFT TESTS a N D  BY DEL TESTS I N  W I N D  TUNRELS A N D  
SPECIAL TEST CELLS, 

RTOP NO, 126-64-45 TITLE:  SONIC BOOM EFFECTS 
ORGANIZATION: LANGLEY RESEARCH CENTER 

ONITOR :: LOFTIN, E. Ke, J R ,  TEE. 703-827-3285 
ECHNICAE SUHMARY 

THE OBSECTIVES OF T H I S  WORK ARE TO IDENTIFY AND TO QUANTIFY THE 
VTBL EFFECTS OF OPSE A N D  SONIC BOO S ON GROUND BASED 

IN ORDER THAT DES G N  A N D  OPERATIONAL 
D TO MIF?IE?IIZE SUCH EFFECTS, THE EHPHASIS I S  

OW BUILDING UCTURES FOR HICH VIBRATIONS, NOISE TRANS 
S U P E R F I C I A L  AGES DUE TO EPEATED LOADS, ARE OF PARTIC 

ULATORS I S  ALSO INCLUDED. T H I S  WORK WILL BE 
F THEORETICAL STUDIES,  A S  ELL A S  BOTH MODEL 

COMPONENT A N D  FULL-SCALE TESTS INVOLVING AIRPLANE FLYOVERS, 
LABORATORY ACOUSTICAL EXCITATLOW AlVD THE USE OF SIMULATORS, 

RTOP NO, '126-64-16 TITLE:  INSTRUMENTBT~ON-EBALUATION A N D  

ORGANIZATION: FLIGHT RESEARCH CENTER 
NONITOR: WEBB, L. D ,  TEL,  805-258-33 
TECHNICAL S U  

REQUIRES THE USE O F  NEW ND UNPROVEN TYPES OF SENSORS TO OBTAIN THE 
DESIRED RESEARCH REASURE ENTS. THE OBJECTIVE O F  T H I S  PROGRAM I S  THE 
DESIGN DEVELOPHERT A N D  TESTING O F  ADVANCED SENSORS PARTICULARLY @HEN 

DEVELOPBENT O F  FLIGHT RESEASCH SENSORS 

THE ADVANCED TYPE RESEARCH FLIGHTS BEING CONDUCTED AT FRC 

ORK I S  BEING ONE I T  ADVANCE OF, R APART F R O  , THE VEHICLE ON 
I T  WILL ULTI WTELY BE USED, EX& PLES OF NEE ED SENSORS &RE 

ALTIHETERS FOR USE AT H I G H  SPEEDS A N D  EXTREFiE ALTITUDESI 
SSURE TRAWSDUCERS CAPABLE OF WITHSTANDING MACH 3 STAGNATION 
PERATURES, PRESSURE SURVEY RWKES SUITABLE F U R  HEASURING DYNAHIC 



FLOWS, A N D  flIRIATURE FLOW DPRECTION SERSORS F O R  DETERHINIBG LOCAL 
FEOB AEGULARTTIES, WHENEVER POSSIBZE @OFF-THE-SHELF" ITEPSS 
USED WITH FLIGHT S U I T A B I L I T Y  BEING DETERHTNED IN FISC LABS, 
DEBELOPHEWT O F  BEE COICEPTS WILL BE SPONSORED I F  NO BVAILABEE DEVICES 
S U I T  THE WEEDS, 

RTOP NO- 126-41-16 TITLE:  ~ ~ ~ T R U ~ E ~ T A T I O ~  
ORGWEIZATIOW: LANGLEY RESEARCH CEWTEW 

TECSNICWL S U B  
ONITOR: LOFTIFTI, E ,  K m 0  J R ,  TEL,  703-827-3285 

CQNCEPTS, TECHNIQUES, WND ADVANCED TECRNOILOGP WILL BE 
GATED AND DEVELOPED TO IHPROVE, REPLACE, OR TO F I L E  VOIDS XI 

RESEARCH HNSTRUP¶ENTBTHON TECHNIQUES A N D  SHSTEHS REQUIRED FOR THE 
STUDY OF PROBLE S RELBTPPVG TO E F F I C I E N T  AND SAFE OPEBATTON O F  ALL 
CEASSES O F  AIRC APT, EFFORT WILL BE CO CENTRATED I N  CLEAR-AIR 
TURBULENCE DETECTION A N D  W A R l f k V G ,  P I L O T  DISPLAYS, SENSORS, A N D  DATA 
SYSTEMS, 

RTOP NO,  924-62-10 TITLE:  HANDLING QUALITIES 
ORGANIZWTIQN: FLIGHT RESEARCH CENTER 

OBITOR-, REDIESS,  H,  1, TEL. 805-258-3311 

O F  T H I S  EFFORT I S  0 STUDY A N D  DOCISMENIP THE 
EEW THE STABILITY W D CONTROL CHARACTERISTICS O F  

AIRPLANES IN GEgERAL APJD THE PILOTOS ASSESSMENTS O F  THE RANDLIlG 
QUALITIES ,  THROUGH TBE USE O F  SIMULATORS BOTH FIXED-BASED A N D  
AIRBORNE) A N D  THE ACTUAL AIRPLANES, 

RTOP N O ,  126-62-10 TITLE:  HA G QUALITIES  
ORGANIZATION: LAWGLEY RESEARCH CENTER 

ONITOR: LOPTIW, E ,  K e r  Y R ,  TEk .  703-827-3285 

TTICAkLY ABD BY THE USE O F  FLIGHT SIHWLWTORS THE 
HANDLING Q U A L I T I E S  ASSOCIATED PTH VEHICLE DYNWWICS A N D  CONTROL 
EFFECTIVENESS ONTRBE SYSTEHS O F  PROPOSED SUPERS 
TACTICAL AIRC A N D  OTHER AERBSPWCE VEHICLES,  TOIN 

UEBTIONS A N D  THEORETICAL ANALYSES O F  THE AERIAL CO 
THE CONTROL OF AIRCRAFT I N  T BWLEWCE, ALL O F  THESE IEBESTIGATIOWS 
ARE DESIGNED T O  EXPAND HT&L RNOVLEDGS OB RTRCRAFT BAWDEIIPBG 
Q U A L I T I E S  AS THEY ARE I T TO THE ADVANCEMENT O F  AERODYNAHIC 
FLIGHT. 



RTOP 80, 126-62-10 THTLE: HABDLIWG QIJALITIES A N D  FLTTGFIT DTWAFPlICS 
THEORY 

ORGAHIZATPON: WHES RESEARCH CEETER 
BOWITOR: R E E I B B  W, P a  TEE 4 5- 96 7 - 'B 'B 7 '1 
TECHHICAL SUBWARY 

OF TRAPSPORT BIRCRWFT I E T O  OPERATHOB BY TRE COF¶HERCT.AI, A I R L I N E S  ARE 
TH3 HARDLfBG QUALITIES,  THE RIDE QUWEITIES,  A N D  TBE PERCEIVED R O I S E  
WITHIH THE SURROUNDING BREB OF AB AIRPORT, THE RESPOBSE OF A 
PARTICULAR WIRCRBFT TO AERODHNWHHC DISTURBANCES GREATLY AFFECT THE 
WB&TDEIWG A N D  RIDE QUIPEHTIES, RPBD THE FLIGHT TRWJECTOR'P D U R I N G  
CLllUfBOUT TNFEUEWCES THE PERCEIVED WOZSE IT? THE GROUlD TRWCK OF THE 
AIRCRAFT, W S E R I E S  O F  RESEARCH STUDIES WILL BE CARRIED OUT TO 
IDENTIFY THE M A J O R  FACTORS CONTRTBUTIHG TO THE HANDLING BED R I D E  
Q U R L I T I E S  O F  LARGE TRAMSPORT CO@FHGURWTIOBS, TESTS WILE BE CARRIED 
OUT TO XHVESTIGATE THE P I L O T  COWTROL ABD IWSTRUHEHT HOPI~TORTNG 
PROBLEES A S  AFFECTED BY VIBRATPOHS, STUDPES I L E  BE CARRIED OUT OW 
THE ARES VERTICAL ACCEEERBTION WflD BOEL DEVICE TO DETERHIVE THE 
EFFECTS OF VEHICLE DHWAPIICS O F  P I L O T  CBHTEIOH, PERFOREANCE FOR SELECTED 
LEVELS A N D  FREQUEWCIES O F  VERTICAL ACCEZERWTIOW, SUBSEQUENT TESTSI  
BOTH IN-HOUSE AND BY COWTRWCT, WILL EXTEND T H I S  EFFORT TO THE LATERAL 
VIBRATIOW AMD TO HORE SOPHXSTICWTED FLIGHT TIiSKS, I N  ADDITION, TESTS 
WPEE BE CONDUCTED SPRULTAWEOUSLH OB VIBRATION ISOEWTPOW SEAT AND 
HODIFPED DISPLAH/CONTRQL SUPSTENS, 

SORE OF THE H A J O R  FACTORS WWECB ARE INVOEBED IN THE ACCEPTWPJCE 

RTOP NO, 124-62-10 TITLE:  HWNDEIIG QUALITIES 
ORGWWIZWTIOW: HEWDQUARTERS 
HONITOR: %ASICKO, X 8  J, TEE 20 2-962- 4 60 1 
TECHNICAL S U H H A R H  

EFFECTS O F  A N D  THE IBPORTBBT PWRWHETERS RELWTED TO ATEOSPHERIC 
UBDER CONTRBCT, RESEARCH IS BEING PERFORPIED TO DETERHIWE THE 

ULENCE ON P-TLOT CONTROLLWBILITH A N D  BANDLI G QUALITIES* T H I S  
INVOLVES AWALPSES, COPSPTBTER STUDIES A @ D  I -PLIGHT EVWLUWTIONS 

KITH W VARIABLE STABILITY WIRCRABFT, ALSO UNDER CONTRACT ARE TWO 
RESEARCH PROGRAPIIS TO DEVELOP IHPROVED PROCEDURES FOR ASSESSING 
TURBUEEHCE-PENETRATION PEWFORPlABCE A N D  AUTOPILBTJFLIGHT DHRECTQR 
DESTGR C R I T E R I A  FOR TURBULENCE SUPPRESSION. THESE EFFORTS ARE 
PBIH1PRHILY BWA&IB-TPCAE H I T E  SOHE E I B I T E D  GRBURD-BWSED SIFIULATPOH~ 
TBESE PROGRWHS ARE BEING PEWFORRED BECAUSE BTPIQSPHERIC TURBUEEWCE I S  
~ ~ O ~ I  TO HWVE & ~ E T ~ ~ ~ ~ ~ T B ~  EFFECT ON PATH PERFORBWKCE WID HIBNDEING 
QUZnLITIES AS WELL AS CONTRIBUTTBG TO LOSS OF CONTROL SITUWTTOWS, 
EXISTING QUAWTHTATIBE DATB OB THE REEBTHOBSBIPS BETWEER TURBUkEMCE 
PARAHETERS, HANDLING Q U A L I T I E S  BRD OPEBATIOBTAE PROCEDURES ARE 

ATRCRAFT DESIGW, 
ADEQUATE TO PERHPT PROPER COBSIDERATION O F  TURBULENCE I N  FUTURE 
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RTOP NO, 126-62-11 TITLE: DPWWEIC S T A B I L I T Y  A N D  COXTROE 
ORGAP?IZATION: FLIGHT RESEARCH CXWTER 
HONITOR: REDIESS,,  He A, TEE, 805-258-3311 
TECHESICWL SUNEARY 

THE OVERALL OBJECTIVE OF T H I S  EFFORT IS TO ADVANCE THE 
EPTTAL KNOWLEDGE O F  FLIGHT DYNANICS A N D  TO EXPLOIT T B I S  

ETHODS F O R  OPTIHPZIWG S P E C I F I C  FLIGHT CONTROL 
ND TO IUPROVE FLIGHT TEST llNALYSiS TECHNIQUES, 

ANALYTICAL STUDIES,  COHPUTFB SIRUEATIOWS APgD FLIGPIT TEST 
INVESTIGATIONS ARE B E 1  G PERFORHED BOTH 18-HOUSE A N D  UlDER RESEARCH 
CONTRACTS A N D  GRAPaTS TO HEET T H I S  OBJECTIVE, 

RTOP NO,  1 2 6 - 6 2 - 7 1  T I T L E :  DPNA I C  STABILITY APaD CONTROL 

PIONITOR: EOPTIN, k, K,, J R ,  TEEe 703-827-3285 
ORGAHIZWTIOB: LABGLEY RESEARCH CENTER 

ECTIVE I S  TO EXPABD F ~ N ~ A M E N T A L  RNO LEDGE OF THE 
DYNAMIC S T A B I L I T Y  A N D  CONTROL CHARACTERISTICS O F  AIRCRAFTl IBCLUDIRG 
S P I N N I N G ,  A N D  TO DETERHINE THE EFFBCTS O F  THESE CBARACTERISTICS I N  
TERMS OF P I L O T I N G  THE AIRCRAFT, S P E C I F I C  OBYECTIVES ARE TO 
TNVESTIGATE THE P U N D A  ENTAL NATURE OF THE SPIH INCLUDING THE 
DEVELOPHENT O F  ETHODS FOR THEORETICAL A m L Y s r s ,  A 
THE PROBLEPIS PR DUCED BY OPERATION OUTSIDE THE f lOR 
ENVELOPE, BY VARIATIORS TN APPROACH TECHWIQUES, A N  
FROH CONFIGURBTIOH BOR S. THE HETHODS O F  BPPROACH INCLUDE W I N D  
TUNNEL FORCE TESTS,  THEORETICAX APJILLYSIS, PILOTED S I  ULATOR TESTS,  
DYNAMIC BODEL TESTS,  A N D  FLIGHT TESTS O F  FULL-SCALE AIRCBAFT, 

RTOP EO, 1 2 6 - 4 3 - 1 0  TITLE:  AIRCRAFT OPERATIONAL SUPPORT 
ORGANIZATION: LRNGLEP RESEARCH CEBTER 
BONITOR I: EOFTIN, Le KO, JR, TEEo 703-827-3285 
TECHNICAL SUM 

HAIWTENWNCE €iND OPERATIO OF AIRCRAFT F O R  RESEBRCH AND 
ENT, PROFICPENC , CHASE, ABD GENERAL RESEARCH AND DEVELOPBENT 

T H I S  ALSO IPJC UDES THE ACQ F A HORTH AHERICBW 
SABRELINER, T H I S  AIRPLANE I S  THE CO ERSION OF THE T - 3 9 ,  
WLTHOUGH THERE ARE PROBABLY F¶ANY INTERCHANGEABLE PARTS, TBE 
SABRELIBER I S  IL STRUCTURALLY STRONGER AIRPLANE THA THE T - 3 9 ,  F O R  
INSTANCE, THE FUSELAGE S K I W  I S  0,050 VERSUS 0 ,030  OR TBE SABRELINER 
BED T-39, RESPECTIVELYe ~ A ~ ~ ~ U ~  FLAP SPEED IS 30 K l O T S  HIGHER BND 

I T I N G  MACH HU BER IS 0 , 8 2  ERSUS 0-7'7, T H I S  AIRPLANE 

LASER DETECTPOW O F  TURBULENCEg AEROSOL COUNT, E T C e S  THAT 
ABLE TO ACCO EISH ONLY PBRTHWLLY OR WOT AT ALE DUE TO I T S  Z I R I T E D  

ATHOSPHERPC TUDIES SUCH S H I G H  BETITUDE TRAILING VO 

D POOR PRESSURE TEHPERATURE E N V i R O ~ ~ E N T  FOR S E N S I T I V E  
W e  THE SABREEI ER WILL ALSO BE W HUCH BETTER VEHICLE 

F O R  TERBINAL AREA DISPLAYS THAN THE AERO C O ~ ~ A N D E ~  CURRENTLY BEING 
USED IN A L I H I T E D  EVALUWTIOE!, 
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RTOP 18, 126-63-60 T I T L E :  WIRCBBIFT OPERATIORBE SUPPORT 
ORGA~PXATION WRCH CEHTER 
BOBYITBW: TEE, 216-&33-Q000 
TECHNICAL SU 

APJD CHASE PLANES HUST BE SERVICED, H O D I F  ED, AND ~ 8 ~ ~ T A ~ P g E ~  IN 

ARE ALLOCATED fl THIS RTOP, 

LEWIS-BASED AIRCRAFT, INCElCIDfPgG RESE RCR AIRPLANES, TRANSPORTS, 

ORTHP STATUS, E2iIEpO ER AND FONDPRG ESTPEATED FOB T H I S  PURPOSE 

RTOP NO, 426-63-10 TITLE:  AIWCRaFT OPERATIONAL SUPPORT 
TION: WHES RESEARCH CENTER 

ROBERTS# It, 15-96 7 - 2 2 8 0  

TEST AIRCRAFT:: C 

AIRCRAFT PURCHBSE W H  OF T - 3 8 8  AIRCRAFT FOR RESEARCH 
SUPPORT USE, 

UST BE MADE F O R  EBABCE A N D  QPERWTfPdlG COSTS FOR THESE 

BTOP NO, 126-63-'80 TTTLE:: AIRCRAFT OPERATIONBE SUPPORT 
ORGANIZBTION: FLIGHT RESEARCH CENTER 
HOBITOR: TEL, 805-258-3311 

ARE PROVIDED F O R  ALL AIRCRAFT SYSTEWS 
R THE FOLLO I N G  BIRCIIBFT 

8C,  THESE E CCO B P L I  SHED 
NCE A S  REQUI RT PROVIDED B 
CONTRACTORS, T I S  REQUIRED 

PROVIDE F O R  ADEQUATE P I L O T  PROFICIENCY, CHASE AIRCR&FT SUPPORT, R R N D  
D SUPPORT OF RESEARCH ESTIGBTHONS, AND GENERAL AIRCRWFT 
OPERATPQNWL A N D  'HPBSTRU T A T 1 0 8  SUPPORT TO PEREST @OHTINUATION O F  A 
BROAD-BASED AIRCRAFT AHD SPACE TECHBOEOGY PROGRWHII, 

RTOP NO, 126-63-91 TITLE;: T I T L E  SUPPORT OF OTHER GOVERNHERT AGERCY 
ABD INDUSTRY AERODYNWKCC TESTLHG 
REQUIREHEWTS 

S RESEARCH CENTER 
ROBERTS, L, TEE, 4.85-96 

PDERWTZON OF WVWPEABEE RABPOWER, PUWDS, WWD 
OBLIGATIONS TOWARDS N A S A  RESEARCH ZiND PROJECTS, A E S  SUPPORTS OTHER 
GOVERNF¶EBTWE ZLGENCP A N D  I N D U S T R Y  PROGRA S TIT AERONAUTICS. THE 
SUPPORT COWSHSTS OP COWSULTATHON, ASSIG MIXNT OF PERSONXEE TO WDBPSORY 
COWRITTEES OR BOWRDS, WWD THE CORDUCT O F  TESTS IR fRD TUWWELS, OW 
OTHER F A C I L I T I E S ,  THE f l iAJOR PORTHOW OF T H I S  EFFORT I S  I N  SUPPORT OF 
TQE DEPARTRENT OF DEFEHSE WLTHOUGH THE BDVENT OF THE SIYPEPSOWIC 
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TRAIVSPQRT HAS INCREASED THE ALE0 EHT QP TIME TO OTHER GOVERIHEHTAL 
AGENCIES (IH PARTHCULBW, THE DEB THERT O F  TRWNSPORTWTIBN] 
CONSIDERABLY, I H  GE ERBL, HiPIPO R A I D  TEST T I R E  I S  ALLOCATED OPBZY 
WHEN THE REED F O R  SPECIAL UWHQUE CAP33BHLPTIES O F  THE PERSONNEL OR THE 
EQUIPNENT I S  EBIDEWT, W I D  THE REQUEST I S  I N  THE NATIONAL INTEREST, 

RTQP 80, "96-63-1'8 TITLE:: SUPPORT O F  OTHER GOVERN 
IBDBBSTRY TESTING REQUIR 

RGAWIZBTIOPT: LANGLEY RESEWRCH CENTER 
ONITOR: LOFTPBs E, K,, JR, 'FEZ, 703-827-3285 
ECHNHCAL S U ~ ~ A ~ Y  

THE N A S A  HAS A UNIQUE AEROD NAHIC TEST CAPABILITY REPRESE 
TRE LANGLEY RESEBRCH CENTER BY A NUHBER O F  LWRGER W I N D  TlgPTNELS BPBD 
UNIQUE STRUCTURAL A N D  PROPULSIVE TEST APPARATUS. THESE F A C I L I T I E S  
ARE USED TO PROVIDE D REEBTED AEROBY 

I V E  A N D  STRUC ICAL SUPPORT OF OTHER 
ENT AGENCIES WHENT SPQNS RED AND PRI 
N AEROBAUTICB HICLE SYSTEMS, INBESTIGBTIB S ARE COPTDU 

THE DEVELOP PI ILITARI  A I  CRAFT AND M I S S I L E  
D AT THE REQ EST O F  THE CQGNIZWNT BGENCY; F O R  EXAHBEE FOB 

OR DOT I N  S U  E S S T  PROGBA e OR FOR D O T  PI R WBD D 
O N  HIGH-SPEED GROUND TRA%SPQRTATIQN, 

26-63-11 TITLE:  SUPPORT O F  OTHER O R G A ~ I Z A T T Q ~ S  
ON: N A S A  HEADQUARTERS 

MONITOR: M A ~ T ~ N ~  J, A, TEE, 2 0 2 - 9 6 2 - 0 1 7 4  
TECHNICAL SU 

OCCASIONALLY THE NEED ARTSES TO A S S I S T  OTHER BRGAIYIZATIQWS, HE, 
BGWRD A N D  THE CONBUSTION IPISTITUTE, BY SUPPORTING THEIR SYMPOSIA OR 
THE PUBLICATPON O F  THEIR PROCEEDINGS, T H I S  SUPPORT IS MORE A 
FUNCTION O F  HEADQUARTERS THAN A P A R T I ~ U ~ A R  F I E L D  CENTER, 

RTOP NO, 1 2 6 - 6 3 - 4 2  TITLE: G R N D  SUPPORT O F  TEST 
IES--HEAT FACILITY 

OKGANIZWTIQNz- FLIGHT RESEARCH CEPTTER 
HOWITOR: TEL 86 5-258-3 3 1 7 
TECHWICWL SWNMARY 

A S  PRESENT AND FUTURE VEHICLES REACH HIGHEF-STRUCTURAL 
TEMPERATURES, THE R E L I A B I L I T Y  OF PRESENT TPIODS F O R  DETER 

EASE; BND N A N D  DIFFEREPTT 
TEE PRESENT ORE DIFFICULT PROBLEHS OF' 

LOAD A N D  STRESS DETERH THE H I G H  TYMPERATUPE LOaDS 
CALI  BRAT I O N  LABOR ATORY G USED F O R  STRUCTURAL TESTS LOADS 
CALIBRATIONS, A N D  DEFT EBSUREMENTS OF PRESENT A N D  FUTURE 
HIGHPERFQRNAWCE VEHICE OBJECTIVES O F  T H I S  TaSR ARE TO PROVIDE 
TRE PROFESSTONAL A N D  TECHNICWE SUPPORT NECESSARY FOR THE OPERWTIQB O F  
THE PACHLITB ARD I T S  SUPPORT E Q U I P  ENT, SUPPORT F O R  THE LABORATORY 
INVOLVES PLANNING A N D  SCHEDULING O F  TESTS,  DESIGN RED FABRICATIQW O F  
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TEST FIXTURES A R D  sIGS, INSTBLLWTION AH9 CHECKOUT O F  RADIART HEATERS, 
LOWDIRG A N D  ~ ~ S ~ R ~ ~ E ~ ~ ~ T ~ O ~  EQUIPHEET, OPERATION OF TEST ARE) DATA 
A C Q U I S I T I O ~  EQUPPHEBT, WED ACQUISITION, REDUCTTORI, AWE) WWiiL'LpSPS O F  
FTECHBNICWL A N D  THERMAL-LOADS DATA, PROCUREPIEBT OF NECESSARY 
HRTERIAES A N D  EQUIPRENT I S  ALSO REQUIRED A N D  INVOLVES SPECIFICWTTOW 
PREPARBTIOW, PROQOSWH, EBALUBTTOB, BRD TESTING F O R  VERIFICBTIOW O F  
SPE@IPICWTTOF$S, 

RTOP WO, '026-63-fZr TITLE: UPDATIBG ARD SUPPORT OF WERODYWARIC 
P W C I L I T I E S  

ORGWIJIZWTION: ARES RESERRCH CENTER 
'EJIONIITTOR: ROBERTS, L, T E k  Q 7 5 - 9 6 1 - 1 'D '1 'c 
TECHESCCAL SUHFiFiRY 

NECESSARY TO CWRRY 08 W CONTIEUOISS REVIEW O F  THE EQUIPEEWT A N D  
TWSTRUWEFJTATION EHPLQYED, AND ALSO THE TESTTNG TECHgZQUES, TW ORDER 
TO RWIXTIIIPT &ND REPLACE E'S'EBS, A N D  IN ORDER TO INCORPORATE NEW 
EQUIPMENT AND CONCEPTS INTO TWE OPERRTIOR VHEWEBEF THEY PROVE 
DESIRABLE, THE Il;iSCBF:WSIBG DEHAHD FOR WIBD TUNPSEE TEST TIHE, 
PARTTCUEARLY IF! THE TRA SONIC SPEED RANGE, OBLTGATES WTWD TTJWPaEE 
OPERATORS TO R A K E   AX^^^^ US OF THE AVAILifBkE TEST HOURS, RESUSLTIMG 
P1 A CONSTINT SEARCH F O R  APP R A T U S  OR HETHODS THAT B I L E  PRODUCE HORE 
DWTW PER TEST HOUR, 

I N  CONDUCTIWG WEROWAUTHCWL RESEARCH I N  WIPJD TUNBEES T T  IS 

RTOP NO, 126-63-12 TITLE:  UPDKT'ENG 6 SUPPORT O F  TEST F A C I E I T T E S  
BRGWNIZATIOW: I S  RESEAWCR CEFJTER 
BONITOR: aw, O , ,  JR, TEL, 2 1 6 - 4 3 3 - 4 0 0 0  
TECHNICAL S U M H A R P  

90DERII :ZE A N D  R E F I N E  PROPULSION TEST STANDS A N D  LABORATORIES, 
ZlND DEVELOP BORE EFFICIEPBT EXPERIHEHTWL TECHNIQUES FOR ENGINE AND 
COHPOIEBT RESEARCH, F A C I L I T Y  PEPROVEMENTS AND I N S T R ~ ~ ~ N T A T ~ O I J  
PROCEDURES TO EXTEID TEST C A P A B I L I T I E S  OR REDUCE OPERATIOBIILL HWWPOWER 

IREEENTS,  OVERHAUL R D U P G R A D I W G  OF OLDER I T E H S  WHICH ARE S T I L L  
ICEABLE BUT IHEFFPCHE T BY PRESEHT DAY STAPTDARDS, 

RTOP HO- 1 2 6 - 6 3 - 7 2  T I T L E :  UPDATING A N D  SUPPORT OF F A C I L I T I E S  
ORGWRIZWTHOR: LANGLEY RESEARCH CEBTTER 
PIOHITOR: EOFT'PNg E, K m s  JR, TEL, 703-$27-3285 
TECHRICWH, SUBHATRY 

TO ~ W ~ N T A ~ ~  THE C W P B B I E I T I E S  A N D  OPERBTHOPBfiE EFFICIENCY O F  
EXISTPRG WIND TUNNEL &NE) STRUCTURAL TEST F A C I L I T I E S  VITAE TO 
CBNTIHaUTWG BWSW AND ~ O ~ ~ ~ I J ~ E ~ T - ~ ~ D E  RESEWRCH WBD DEVELBPHENT WEEDS, 

INCREASE QUALITY APBD SCOPE OF DATA OBTWPBABEE, P R O  I D E  aDVBNCED DWTW 
ACQUISITION,  R DUCTIOIM, A N D  READOUT SYSTEHS, E Q U I P  EHT A N D  UPDATING 
TBCLUDE:: A, BLLOPS SgPPOBT, Be BEPEFiCEBXBT HEL U?!I HEATER FOR 
HIGE REYHOEDS WURBER HELIWH TWNBELS, HACK 70 A R D  20 LEGS F O R  
$650,080, I T  WILE SUPPLY H I G H  TEHPERWTDWE HEILIUH TO THE 6WCH 110 ARD 

I E I A R Y  EQUXPHERT WHD P ~ S ~ R ~ ~ E ~ ~ ~ ~ I O ~  A S  REQUIRED TO 



20 LEGS OF THE HIGH REYNOLDS NUEBER TUPT"PBELS. IT a r L E  RE WE 
ELECTRICAL RESISTANCE STORAGE TYPE HEWTER DESIGNED TO OPERATE AT W 
PRESSURE OF 6600 PSI& WITH A M W X I H U H  OUTPUT TEEPERATURE O F  650 
DEGREES F A I D  A FiAXIHUE4 FLOW IRATE OF 300 LB/SEC, I N  OPERATIOH & 
LARGE HASS O F  HTGH PRESSURE TUBING WILL BE HEATED TO A SUITABLE 
TEPPERATURE; TEMPERATURE CORTROL WILL BE ACHIEVED BY PIIXING COLD 
HELIUH B I T H  HOT HELIUH UPSTR F THE STAGNATION CBAHBER, EXISTING 
SUPPLY PIPING AND I L L  BE A N  INTEGRAL PART OF THE WE 
HEATER DESIGN, AR EATER ORIGBWALEY SUPPLIED THE 
TUBNEES, HOWEVERl INTERNAL WND EXTERNAL CORROSION OF THE TUBING 
BUNDLE H A S  RENDERED I T  U SAFE A N D  IT H A S  BEEN BEHOVED FROH THE 
SYSTER- THE NEW HEATER I L L  REPLWCE THE OED HEATER IN W LOCWTHON 
ADJACENT TO BUILDING '8247-H, 

26-63-13 T I T L E :  U P G R A D I N G  WND SUPPORT OF S I  

ORGANIZATION: 
PIORITOR: TEL. 415-961-1111 
TECHNICAL SUFI 

ESEARCB I S  BEING CARRIED ELOP ADVANCED HBRDWARE AND 
ARE TECHHIQUES TO INCREASE THE BER A N D  SCOPE OF CUES REQUIRED 

BY THE P I L O T  HI AN ADVANCED A ULATION PROJECT, SONE OF THE 
TNBESTIGATIONS WIRE CONCERN ARE OF THE S I  

I N G  A REFIWEMENT OF L S  USED, THE 
PWTER WN&LPSIS AND P HNIQUES TO ALLOW COPBVENIENT 

DATA ACQUISITION A N D  klOHITORING AND CONVENIENT PARAPIETRIC VARIATION 
D U R I N G  TESTING, THE DE OPMENT OF OPERWTIONA TECHNIQVES F O R  
E F F I C I E N T  COWDUCTING 0 ESTING, AHD THE O P T I  Up4 USE OF EXISTING 

W I D  OUT-THE-WIN VISUAL SYSTE HARDWAREl INCLUDING 
OF 'VIEW, ETC, OTHER INVESTIGATIONS ARE CONCERNED PRINCIPALLY 

LUDING APPLICABLE USE O F  SPECIBL-PURPOSE COBPUTERS, 
INATION HOTION GENERATORS A N D  SUPPRESSION OF THEIR 
NCREASED RESOLUTION B D FIELD-OF- 

S, WRD DEVELOPHENT OF SIHULATOR 
E CARRIED OUT TO INVESTIGATE THE VARIOUS 

HODES OF FBILURE O F  ~ ~ ~ - ~ ~ ~ ~ Y ~ N G  FLIGHT S I  ULATBRS TO DETERIPIINE TEE 
I T I C A L I T Y  O F  PA LURE HODES OW TKE SWPETY OF THE SIMULATOR 
D OPERATING CRE THESE STUDIES ARE USED AS A BASE FOR 
ESTIWG A N D  OPER TIBTG PROCEDURES, W I D  FOR HBHRATTNG A 

OB F A C I L I T Y ,  T H I S  RTOP ALSO COVERS HODIFPCATION A N D  
~ A I N T E N ~ N ~ E  OF FLIGHT S I 8  LATION F A C I L I T I E S ,  

RTOP NO, 126-63- 
ORGANIZATION: F E  
PIONITOR: SBITH,  9. P, TEL, 805-258-3311 
TECHNICAL S ~ B ~ ~ R Y  

THE OBJECTIVE O F  T H I S  WORK I S  TO PROVIDE WID OPERATE THE 

WORK WILL BE DO PPORT O F  FLIGHT DYNWHICS RESElhRCH, T H I S  
OBJECTIVE WILL PEISHED BY THE ANALYSIS OF PROGBAH 

ECESSWRY GROUND-BASED SI ULWTION P B C T L I T I E S  AND E Q U I P  



REQUIREHE?3TSp ARD THE D E S I G I ,  DE ENT, COESTRUCTHOFJ, ~ A ~ ~ T E ~ ~ N C E  
OF THE REQUIRED GROURD-BASED SHBUEIiTPOPB FWCIZITPES WID 

RTOP 88, 126-63-43 T I T L E :  SIPIULATORS 
ORGABIZATION: EA GLEY RESEARCH CENTER 

ONITOR: LOFTIN, L, K,, JR, TEL, 703-827-3285 

D SUPPORT THE OPERATION OF SERUL1TXOE F A C I L I T I E S  
USED IN FLIGHT DYNA D FLIGHT CONTROL A 
RESEBRCH, WNTWLYZEEI O P ,  CONSTRUCT, CHE 
VALIDATE, BAINTAIP11, R T I  A I D  I N S P E C T  THE SIHIOILATIOB 
F A C I L I T I E S  AT LRC USED IN AEIC RESEARCH, 

RTOP NO, 127-49-17 T I T L E :  CARDIOLOGP/BE 

HONITQR: TEE. 713-483-5555 
TECHPJICAL SU 

ORGANIZWTTON: HANNED SPACE 

BOSTATXC INTOLERANCE I S  AB 1 PORTART ELE 
CERN FOR FIABNED S ACE FLIGHT. GENESIS A N D  
ISBS ARE NOT CLEARLY UNDERSTOOD, THESE SEVERWL 

STUDIES ARE LOOKING AT SOHE O F  THE PORTANT ASPECTS 
CONTRIBUTORY - THROUGH EVALUBTTQNS O F  CONDITIONS 
PRODUCING S I  %P DELINEATING THE ROLE O F  BLOOD VOLU 

Ip A N D  DISTRIBUTION,  AHD F R O  COHPOUNDING PHYSIOLOGIC STRESSES 
THE CARDIOVASCULAR SBSTERe 

RTOP NO, 427-49-19 TITLE:: C L I B I C B E  PATHOEOGY 
ORGANIZATION: HAINED SPACECRAFT CENTER 
BOPJITOR: FISCBER, C, L. 

STIGWTIOWS PERFOREED O N  SELECTED 
I P L I G H T S  A N  D I E S ,  A N D  I N  SUPPORT OF WPOLEO 

NTS O F  THE BLOOD WND ON HEHOSTATIC ECHAEJISNS, TH 
RCH P R O G R A H S  ARE BEING CONDUCTED TO ELUCIDATE THE 

THIS TOXIC EFFECT OF H I G H  OXPGE PRESSURES A N D  TO ASSESS THE APPARENT 
NODERATING EFFECT O F  DILUENT GASES, ASSESS ENT O F  RED CELL 
PHBSIOLOGY 88 STRUCTURE WITH REGARD TO THE TOXIC EFFECTS O F  OXYGES, 
SEASUREWENTS ILL INCLUDE EVALUATION OF RED CELL WEPIBRANE STATES, 

E K I N E T I C S l  A N D  P H  ICAL CHARACTERISTICS OF THE RED 

I S S I O N S ,  INDICATE W DETRIHENTAE EFFECT F OXYGEN ON THE FOBHED 

ION, RBC A EROE A N D  I T S  OXIDATIVE 
E BE HEASUR ETRT A N D  I R  WNALYSIS, 
I L L  BE DEVELOPED FOR CONTINUOUS AUTOMATIC HEASURE 

TWTRWVASCUEAR RED CELL DESTRUCTTOE BY ONITORIPJG ENDOGENOUS CO 

'809 



EXBltlLATIOl PW THE BREWTR OF ASTRORAUTS 1% SPWCE, TBCRNIQUES ARE 
BEIRG DEVELOPED USIHFIG VBOLE BLOOD SINGLE RADIAL IHEURO D H F P U S I O W ,  
E ~ E C T ~ O ~ m ~ ~ ~ ~ ~  D I F F U S I O N s  A N D  AELIED F?ETHdDBLOGfES TO RSSESS THE 
IPIFLTGHT CEELWLOS &ND HUHORBX REACTIONS IN PIAN, 

RTOP 10, 12;8-49-20 TITLE:  BHOBEDPCBL B P P L P C W T I O N S / B P O I ~ S T R U ~ E ~ T ~ T S ~ ~  
ORGANIZATHOEs EANEED SPACECRAFT CEBTER 

TECHNICAH, S ~ ~ ~ A ~ T  
N A S A  H A S  DEVELOPED SEVERAL TECHWIQUES, SISBSYSTE S ,  A N D  S I S T E R S  

F O R  BIOHEDICAL BONITORING I H  SUPPORT O F  HANNED SPWC FLIGHTS, THE 
TECHNOLOGY DEVELOPED H A S  BEEB S P E C I F I C  FOR THE SPACE PLIGHT 

OWITOR: POOL, s ,  Le TEE, 7 1 3 - 4 8 3 - 4 1 2 1  

'B CASES IS ALSO ECTLY APPLICABLE TO 
E,  THESE S P S T E  ERE DEBELOPED FOR HERCURY, 
A BIOSNSTRU EWTRTTOW DEBEEOPHENT I S  COITIHJUING 

PlS PROJECT, THESE 
E B E I N G  DEVELOPED F O R  

CT ACCEPTABLE, WON-INVASIVE, A N D  SHALL, THE 
TE THEH I S  S ALL, TEE BIOHESTRUiYENTATHON 

APPLIED TO SPACE FLIGHT ARE VERY RELIABLE AND 
e THE OBJECTIVE O F  T H I S  EFFORT I S  TO EVBLISATE 

H R S A  B ~ ~ ~ ~ S T R ~ ~ E N T A T I O ~  SHSTE S FOR APPLICATION TO CEHNICWL APIID 
RESEARCH HEDLC I HWWB CASES PJWSA BIOINSTRUHENTATPBN SYSTEPIS 
HWVE FEATUR AKE THEH HIGHLY USEFUL TI? THE CEINICWY, BWD 
RESEBRCH EN 

RTOP NO. ' 627-49-20  TITLE:  HEASISRE A N  STRESS A N D  
PXRFORRANCE (FLIGHT BHOINSTRUHENTWTION) 

BRGANIXBTIOW: FLIGHT RESEARCH CENTER 
MONITOR: WIITER,  W, R ,  TEE,  805-258-3311 
TECHNICAL S U N B A R P  

HIEMBERS FLYIWG THE HP-92 A I R  FORCE AIRCRAFT BETPJG EXTENSIVELY BY THE 
FLIGHT RESEBRCH CEPJTER, THESE CREW BERBERS WRE BEING E40NITORED F O R  
VARIOUS PWTSIOLOGICWE STRESSES ENCOUNTERED DURIWG TYPICAL YF-12 
HISSIONS 0 

THE OBJECTIVE O F  T H I S  PLAN I S  TO SPECIFICREEY HONTTOR CREW 

RTOP BO, 1 2 7 - 4 9 - 2 2  TITLE:  MICROBIOLOGY 
ORGABIZATION: HANNED SPACECRAFT CENTER 
@OHITOR: KCQUEEN@ 9, TEE 
TECHNICAL SUREARY 

BICROFLORAL ALTERWTIONS CREWTED WITHIN THE ISOEKTED SPACECRAFT 
ENVIROWHENT WWD THE RESPONSE OF TH3 VITAL HOST SYSTEHS T O  TBESE 
BETERBTIOWS, DEFPNITSON OF DETRSNENTAL AETERATIONS A N D  THEIR 
RESUETIWG WFFECT ON THE HOST WILL PROVIDE RESEABCH DATA WHICH B I L L  
EMABEE PREVEflTIVE AEASURXS TO BE DEVELOPED, EXPOSURE A N D  TEST 
HETTPIODS INCLUDE, ISOLATION, DIETS,  AETIBIOTTC TREATHEWTS AND 

THE BASPC POSPOSE O F  TRE "87-49 FUWDED ZFFBRTS I S  TO S T U D Y  T F E  



CHALLENGES WITH I B P E C T I O U S  AGEWTS $WS SICPJGEB VARIABLES AND 
CO!-IBINATIONS), THE GEWERWE HICROBIBkOGICWEb PHYSIOLOGICAL &ND 
IRHUWBEOGTCAE RESPONSES ARE BEASURED, IN ADDITION, HETHODS AND 
TECHPFIQUES AWE BEING DEVELOPED TO EIdABEE EWRLY RECOGRTTION O F  A 8  
INFECT-LOVS DISEASE PROCESS, TO ENABLE SCREENING O F  FOOD PRODUCTS FOR 
IWFECTIOUS VIRAL AGEKTSB A N D  Ili GENERALB TO ADVANCE THE 
STBTE-OF-THE-APT OF NICROBTOEOGH TO PISEFT THE REQUIRENEWTS THAT HAVE 
BEEN CREATED BY THE ADVANCE IN TECHHSOLOGY O F  OTHER WRERS O F  SCHEPBCE, 

RTOP Roe 1 2 7 - 4 9 - 2 5  TITLE:  PSYCHOACOUSTIC ASPECTS OF AIFCRAFT NOISE 
AflD SONIC BO09 

ORGWBIZATPOW: LANGLEY RESEARCH CEWTER 
NOWITOR: NELSON, C, W, TEE, 703-827-3285 
TFCHBICAL SUE1E4ARY 

PSYCHOLOGICAL A N D  PHYSIOLOGICAL EFFECTS OF NOISE,  TO ESTABLISH 
TECHHIQUES FOR EASURING SUBYECTIVE NOISE FACTORS, ABD TO APPLY 
PSYCHOACOUSTIC INFORMATION TO NIWIHIZE THE POTENTIAL ABNO'BANCE O F  
NOISE OW MAN BY MODTFHCATIOWS OF THE NOISE CHARACTERISTICS, S 
WTEI, THCLUDE SUBJECTIVE N Q I S E  COBPARISON T E S T S l  ABSOLUTE JUDGE 
TESTS, S L E E P  INTERFERENCE TESTS,  AUDITORY A N D  NON-AUDITORY TES 
STARTLE TESTS,  TASK PERFORHARCE TESTS,  A N D  ACOUSTIC-VIBRBTION TESTS,  
THE TESTS R I E L  BE ACCOHPEISHED I N  LABORATORIES A N D  UNDER REAL L I F E  
CONDITIONS O F  EXPOSURE TO AIRCRAFT NOISE D U R I H G  FLIGHT. SPECIAL 
ATTENTION WILE BE DIRECTED TO BRIDGING THE GWP BETWEEH THE FLIGHT 

THE OBJECTIVE O F  T H I S  WORK I S  TO FURTHER THE UNDERSTBWDIHG O F  

OSURE SITUATION AND LABORATORY TESTS,  THE TESTS WILE BE 
PEEPTENTED BY SURVEY STUDIES (INVOLVIHG SOCIAL,  ECONONIC, AND 

ATTITUDINAL FACTORS) A N D  BY S P E C I A L  WWALYTTCAL PROGRAES. THE DATW 
OBTAINED V I L E  BE USED TO DEVELOP A N  INFORFATIOB BASE HAVIHTG 
APPLICATION TO ESTABLISHING INTERNATIONAL ROTSE STANDARDS, TO 
PREDICTION O F  PUBLIC REACTIONS TO FUTURE AIR@RAFT/AIRPORT OPERATIONS, 
WBD TO THE EVRLUATZON O F  AIRCRAFT NOISE REDUCTION APPROACHES, 

PTOP BO, 4 2 7 - 4 9 - 3 0  TITLE:  BUTRITION BF?D FOOD 
BRGAWIZATIOR: MANEED SPACECRWFT CENTER 
HOWITQP: S R I T H ,  H e  C, TEE 7 1 3- Q8 3- 50 56 
TECHNICAL SUElllrlARY 

TBE OBJECTIVE O F  TRHS EFFORT I S  TO WCQUIRE IWFOR WTIOB 1% THE 
AREAS OF NUTRITIONAL BPOCHEFIHSTRI A N D  FOOD SCIEWCE E SENTIAL TO THE 
DESTGN OF FOOD SBSTEPIS F O R  FUTURE SPBCECRAPT, THE BIOCHEEICBL EFFORT 
WILL BE DIRECTED TOFlEBWD A QUANTITATIVE DBTERflIWWTION O F  

EBTS F O R  QRG VOR COBPONENTS, WE 
C FLAVOR CHE ILL BE ASSESSED FOR 

TO I H P R O V H H G  THE ACCEPTAWCE OF FOOD SUBSYSTEPI COHPOWENTS, RATURAL 
FOODS WILE BE ANALYZED F O R  FLAVOR COHPOSITION BY GAS CHRO 
ABD OTHER TECHNIQUES, SIHILWR STUDIES WILL BE CONDUCTED HN THE AREA 
O F  VITABIN HETABOLISH, A N  EBALUATSOPII O F  THE U T I L I T Y  O F  SYNTHETIC 
H I G H  ENERGY RETBBBEITES IW SPACECRAFT FOOD SYSTEYS VHEL ALSO BE 
CARRIED OUT, THE F O O D  SCIENCE EFFORT WfLL BE DXRECTED TOBARD 
EXTENDING THE P R O P U S I H G  DEVELOPRENTS I N  BNTERHEDIATE WOISTURE FOOD 



TECHNOLOGY A I D  TOWARD GATNIBG A N  UNDERSTWNDIWG OF HEAT TRANSFER 
THROUGH FOOD II ZERO-G, 

ETA% EETABOLIS 

BHBAUT, Po C , ,  DR,TEL, 713-483-5056 

THE EFFECTS OF PROLONGED HABITATIQ OF EXTRATERRESTRIAL 
VEHICLES, SHELTERSB BED F A C I L I T I E S  ON USCULOSKELE 
CHARACTERISTICS WILL BE DETERHINED, TH S E  EFFECTS 
INVESTIGATED TO DETERMINE THE I PACT ON THE PERFOR 
R A N  I N  H I S  NOEI Ak EARTH ENBIRO BENT, THE VARIOUS 
ENVIRONRENTS~ D COHBINATIONS OF BOTH. DELETERIOUS EFFECTS SHALL BE 
I D E N T I F I E D  A N D  BETHODS OF CORRECTION THROUGH DIETARY AND 

NTPULATION SHALL BE DETERESINED I N  SIMULATED AEROSPACE 
TO PIONITOR HUSCULOSKELETAL STATUS A N D  DETECT 

TEBDENCIES TOqAR BOLIC IPSBALANCE O F  A DIETARY NATURE WILL BE 
DEVELOPED FOR INSTALLATION I N  TBE SPACECRAFT OR F A C I E I T P .  

RTOP NO. 127-49-33 TITLE:  RADIOLOGICAL HEALTH 
TION: HANNED SPACECRAFT CENTER 

BARNES, C, M e  "EL, 713-483-425 
TECHNICAL SUMESARY 

T H I S  RESEARCH P R O G R A  I S  DESIGWED TO EXPLORE AND DEFINE 
POTENTIAL BIOLOGICAL H A 2  R D S  OF THE SPACE RADIATION ENVIRON 
BANNED SPACE KSSTONS. THE PHYSIOLOGIC A N D  PATHOLOGIC CHANGES I N  ESAN 
SUBJECTED TO LONG DURATION SPACE RADIATION I S  CONSIDERED, THE 
APPROACH USED INCLUDES RETROSPECTIVE A N D  PROSPECTIVE STUDIES O F  HUMAN 
RESPONSE TO RADIATION THERAPY AND ACCIDENTAL EXPOSURES TO VARIOUS 
RADIATTOW SOURCES, I N  ADDITION, EXPERIHENTAL A MALS ARE U T I L I Z E D  I N  
STUDIES SPECIFICALLY DESIGNED TO IWBESTIGATE S I  LATED SPACE 
RADIATION HAZARDS.  RESULTS ARE EVALUATED A N D  C PARED WITH KNOWN 
H U H A N  RESPONSE TO RADIATION. KNOWLEDGE O F  RESPONSES TO IRRADIATION 
UNDER BOTH CONTIRUOUS AND INTERMITTENT EXPOSURES A N D  AT LOW DOSE 
RATES I S  NEEDED, I N  PARTICULAR, DOSE-RESPONSE THRESHOLDS FOR BAN 
MUST BE ACCURATELY DEFINED. THERE I S  NOW I N S U F F I C I E N T  KNOWLEDGE 
CONCERNING THESE FACTORS TO PERMIT D E F I N I T I O N  OF RELIABLE 
DOSE RESPONSE C R I T E R I A  APPROPRIATE FOR FUTURE SPACE P R O G R A  

27-49-37 TITLE:  AEROSPACE BIOMEDICAL STUDIES 
S RESEARCH CENTER 

HONITOR: KLEIN, H e  P,  

H EEIPHWSIS I S  PLACED ON THE ACQUISITION O F  A 
NEEDED DATA BANK O F  THE n'NOR RABGESf OF PHYSIOLOGICAL LEVELS I N  

TION ON THE ADAPT1 
S TO SPACE ENVIRON 

OHTZllTION O F  INTERWAE REGULATORY 



PROCESSES BY RAPID FLIGHT TPTROUGH SEVERAL TIEE-ZOBES. THE APPROACHES 
TAKEN TO ACQUIRE T H I S  HECESSARY RESEARCH DATA ARE BY SUBJECTIBG R&$R 
AND AHIWALS TO V A R I O U S  E ENTAL SITUWTIONS, E ,G , ,  ENERG 
UTIEIZRTION AND CARDIOVASCULAR CHANGES ASURED UNDER ALTERED 
GRAVITY; STRESS INDEXES - BIOASSAY OF H NES IN BLQOD AND T I S S U E S  
A N D  THE DEVELOPHENT OF OTHER HORMONAL A ON-HORHONAL STRESS 
INDEXES; PWTHOLOGIC CHABGES - EFFXCTS O F  OXYGE TOXICITY TO 

DAPTATHON TO FLIGHT STRESS AND 
D SIMULATIOW O F  LIGHT/DARR CYC 

PREDICT THE BODY'S RESPONSE TO SUCH CHANGES 
PERIODS OF E THAN POSSIBLE PB HE LABORATORY, TWIS 

USED TO DEVELOP CO PUTER BODELLIRG O F  THE 

RTOP NO, 127-49-38 TITLE:  HUIYIAN RESEARCH A N D  PERFOR 
R G A N ~ ~ A T I O W ~  N A S A  HQ 
OWPTOR :: TEL, 202-962-00 
ECHNICAL S U H  

TO PROVIDE FUNDING FOR PARTIAL SUPPORT O F  ARMED FORCES - 
NATIONAL RESEARCH COUW TEE OB V I S I O N  A N D  F O R  THE NATIONAL 
ACADEBY OF SCIENCES CO HICH PROVIDE DIRECT ASSISTANCE I N  THE 

EWTINENT RESEARCH A C T I V I T I E S  SUCH AS DESYNCHHONOSTS, 
POVASCULAR, HICROBIOLOGY, RESPIRATION,  HEARING, IOACOUSTICS AND 
ECHANICS AND TOXICOLOGY. I N  ADDITION T H I S  RTOP I L L  PROVIDE 
S F O R  THE UPDATING THE BIOASTRONAUTICS DATA BOOK NASA S P - 3 0 0 6 ,  

FOR EXPLORATORY STUDIES I N  H U B A N  FACTORS PROBLEHS I N  THE OPERATION O F  
TLE AND OTHER RELATED FUWCTIONS O F  A NON-RESEARCH 
I L L  IDENTIFY POTENTIAL PROBLER AREAS I N  THE OVERALL 

BIOTECHNOLOGY A N D  HU A N  RESEARCH PROGRAH. 

RTOP KO, 1 2 7 - 4 9 - 4 0  TITLE:  PBPSIOEOGICAE PROBLEHS O F  SPRCE S T a T I O  

ORGANIZATION: ARES RESEARCH CENTER 
L I V I N G  

ONITOR :: KLEIN, H. P,  TEE,  415-961-1111 
ICAL S U H N A R Y  
A J O R  EBPHASIS IS BEIN PLACED ON T 
DICAL RESEARCH P R O G R A  DIRECTED TO 

PHYSIOLOGIC RE PONSES TO THE E A N D  PHYSIOLOGIC 
STRESSES ASSOCIATED PERATION. T H I S  
PROGRAH I S  BASED ON REPINEHENT OF EXISTING 

ETBODS O F  QUANTITATING THE EFFECTS OF V A R I O U S  SPACE ENVIRONHENTS 
SUCH A S  WEIGHTLE SWESS, RADIATION, A N 9  WUTRITIONAL FACTORS OW BODY 
SYSTEMS, INSTRU EWTBTION I S  BEING DEVELOPED F O R  MEASUREBENT O F  
PERTINENT PHYSIOLOGTCAL PARAHETERS I N  H A N .  AREAS O F  S P E C I F I C  
IRTEREST A R  INATION O F  A N  ACCEPTABLE SPACE STATION 
OPERTiTING E HE PHYSIOLOGICAL A N D  PSYCHOPHYSIOLOGPCAL 
RESPONSES T HT STRESSESI  THE DETERHINATION OF SPACE 
RADIATION EFFECTS WND ASSESS ENT O F  THE HAZARDS O F  TYPICAL SPACE 
STATION OPERATI NEED FOR PROTECTION, THE EFFECTS OF THE SPACE 
STBTION ENVIROW ESSEBTIAL HETABOLIC PROCESSES, THE DETECTION 
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WHD CONTROL O F  POTEFJTIWE HHCROBHOLOGICAL PROBEEHS FERTINENT TO CLOSED 
OR SENT-CLOSED ECOLOGICAL SYSTEBS, THE -&SSESSBERT OF CWRDIOV'ASCUE&R 
PIDWPTATXBW TO WCCEEERBFIOH B I D  BEIGHTEESSWESS ARD THE FACTORS NEEDED 
TO I N S U R E  RSTRONBUF*S HEDBCAX ELL-BEIBG DURHHG EXTENDED SPhPCE 
FLIGHT', THE OVERWLE APPROACH I4 ACCOHPLESBING THESE OBJECTIVES WIZL 
BE TO CONTINUE THOSE IPF-HOUSE EFFORTS DIRECTED AT HDERTIFIING TWE 
BASIC PROBLEHS A N D  SOLUTIONS, CORTBWCTUWL EFFORTS ILH, BE INSTITUTED 
FOR TOTBL S I S T E R S  IWTEGRWTPON AWD DEVELOPHENT, 

RTOD NO, 92'9-n89-4'9 TITLE:  H19 A N  RESPONSE TO SPACE ERBIRONBEWTS 
ORGAHIXATIOW: LANGLEY RESEARCH CENTER 

OP1IITBR:: BELS0N8 C, H ,  TEZ, 703-827-3285 
ECHHHCWL S U H M A R Y  

THE BWZARDBUS EFFECTS OF EXPOSURE O F  HWH TO THE E ~ ~ ~ ~ ~ ~ ~ E N T  O F  
RADIATION, ZERO gsG,9* AND WOISE TO BE ENCOUNTERED I N  A SPACE STATION 
B i S S I 0 R  PLACES CONSTRBIRTS OR BOTH H I S S I O I  A N D  SPACECRAFT 
T H I S  RESULTS FROH THE FACT THAT THE STATE OF KNOWLEDGE O F  
RESPONSE TO THESE ENVIRONBEBTAL FACTORS I S  L I H  TED AND INADEQUATE FOR 
THE VARIETY OF CONDfTI  S THBT E X I S T  
THEREFORE, VERY D I F F I C  T AT T E I S  T I  
TOkERANCE LEVELS THAT N BE USED AS DESIGN C R I T E R I A  THAT ACCOUNT FOR 
PHYSICAL IWCOMPBCHTBTION RESUETIRG F EMERGENCY EXPOSURES, AS 
VELE AS LONG TERPIg LOW LEVEL EXPOSUR ODUCE POSSIBLE REDUCED 
PERFORMANCE O F  THE ASTROHBUT, DELAYED RESPONSES THAT V A Y  RESULT IN 

IHIPAIRHENT O F  HEARING, SIGHT, A N D  POTENTIAL CARCIBTOGENPC 
HAVE SERIOt?S IMPLICATIONS OE CREW SEEECTIOHm RESEARCH I S  

PLANNED I N  S P E C I F I C  PROBLEM AREAS ABD INCLUDES RADIATION DBHBGE TO 
THE LENS O F  THE EYE8 THE SKI rp B N D  OTHER BODY ORGANS, HERE 

THEORETTCAL ORR WILL CONSIDER SUCH VARIABLES BS 
X-BAY, PROTO I ELECTRON, AND OTHER HEAVILY I O N I Z I N G  
NERGY, ORGAN BEING IRRBDIBTED, TYPE O F  DAMAGE, 
B OR T I S S U E  TO S E L F  REPAIR,  A N D  DETER INBTION O F  DOSE 

RECEIVED, REDUCED GRAVITY EFFECTS ON THE HUEAN P H Y S I  
ARE TO BE STUDIED TO ASCERTAIN RAHuS CAPABILITY TO PER 

DETERHIWE THE DBBAGF, TO THE ERR FROE A SIKDLATED NOISE EBVIROYNENT 
THAT REPRESENTS LONG T I B E  EXPOSURES, 

ENBIRON€!?EWT, EXPERIHENTS ARE ALSO BEING CONDUCTED TO 

RTOP FJO* 127-51-92 TITLE:  AIRCREW PERFORNANCE AWD STRESS APPRAISAL 
ORGANIZATION: ARES RESEARCH CEYTEB 
N0'2aITOB :: KLEIN# He B e  TEZ, Q45-961-2735 
TECHWICAE S U M H A R H  

COBHERCIAL AVPBTIOB PBOBEEVS H A V I N G  TO DO WITH THE FUNCTIONIBG O F  THE 
A N  OPERATOR PW KODERN H I G H  SPEEDp H I G H  ALTITUDE, PASSEWGER 
CRAFT SHSTE S ,  ONE S P E C I F I C  GOAL O F  T H I S  EFFORT I S  TO BARE THE 

RESEARCH I S  BEING COWDUCTEI) TO IDEPJTIFY, DEFINE, A N D  SOLVE 

RECESSWRY TECHNICAE CONTRIBUTIONS TO THE ATTAINEEWT OP SAFE, 
RELIABLE, A N D  COIIFORTABLE ZERO V I S I B I L I T Y  TERHIN&L OPERATIONS, 
APPROPRIATE AREAS OF STUDY PBCEUDE THE FOLLOWING: PILOT IHFORHATION 
ACQVISITIOH AND DECISION PSAKIWTG; OPTIEUR CREW S I Z E  BND FUNCTION 
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AELOCBTION; WORK LOAD A N D  TASK INDUCED STRESS; P I L O T  VISUAL 
PERFOREAWCE I N  U S I N G  HEAD-UP DISPLAYS, D U R I N G  LOW V I S I B I L I T Y  
LAWDTNGS, W#D I N  COLLTSIOW AVOIDANCE, FATIGUE A N D  VIGILANCE; VERTIGO 
ABD DISORIENTATTOW; A N D  P I k O T  ACCEPTANCE A N D  O P I N I O N  09 BEW 
FQISIPSENTS BRD TECHNIQUES, I N  ADDITION TO THE I D E N T I F I C A T I O N  O F  A N D  
RESEARCH OW OPERATING PROBEEBS INVOLVING HUPIAN READINESS A N D  CAPACITY 
TO PERFORB, ATTEMPTS I L L  BE WIDE TO DEVELOP A B D  APPEY NEW T E  
O F  BIOTECHNOLOGICAL A ALYSIS,  EVALUATION A N D  PREDICTION O F  HU 
FESPBNSE, I N  SU T Y I S  EFFORT I S  THREEFOLD:: (1) IDEMTI 
FACTORS PROBEEBS HERCLAL AVIATION, (2  TTEMPT SOLUTTONS 
THROUGH WHOEE B N D  TASK STEUEATEONS, A N  3) BROADEN TBE 
TECHNOLOGICAL CAPBCTTH F O R  S O  DOING, THE GOALS ARE TNCREASED SAFETY, 
R E L I A B I L I T Y ,  EFFICIENCY,  ECONOMY. CONFORT, A N D  JOB SATISFACTION I N  

ERCIBL AVIATION OPERATIONS, 

RTOP HO,  127-51-15 TITLE:  CREB PERFORMANCE BND D A T A  HANDLING 
BRGABIZWTION: FLIGHT RESEARCH CENTER 
EQNITOTI: WINTER, W, R .  TEL,  805-258-3311 
TECHNICAL S ~ ~ ~ A R ~  

ORB INVESTIGATES THE RELATIONSHIP BETWEER CREV 
PERFORNAWCE, AS INDICATED BY PFYSTOLOGICAL RESPOEJSES, TO THE FLIGHT 

T AND INCLUDES THE DATA HANDLING A N D  REDUCTION TECHNIQUES 
TO CORRELATE THESE DATA WITH BASELINE PBYSIOLOGICAL 

INFORRATION, THE M A J O R  EFFORT D U R I N G  FISCAL 71 WILL BE TO DEVELOP 
BWD FABRICATE PHYSIOLOGICAL, ENVTRONHENTAL A N D  AIRCRAFT PERFORMANCE 

M O ~ I T O ~ I ~ G  EQUIPHENT FOR USE I N  MONITORING THE CREWS O F  A 
NERCIAL AIRLINER. 

RTOP NO. '927-51-17 TITLE:  AERONAUTICAL) CREW AND GROUND SUPPORT 
CREB PERFORMANCE A N D  STRESS APPRAISAL 

ORGANIZATION: LANGLEY RESEARCH CENTER 
NONITOR: NELSON, C, R. TEL, 703-827-3285 
TECHNICAL SUMMARY 

INFORHATION PROCESSING SYSTEEIS. I D E N T I F Y  H U H A N  FACTORS 
ASSOCIATED I R  TRAFPICE CONT (ATC) i )  ANALYZE THE MAN-MACHINE 
RELATIONSHIP A N D  H U H A  PERFORMANCE TECHNIQUE I N  ATC, A N D  RECOMMEND 

('9) DETERHINE A N D  EVALUATE R MACHINE CO#MUYICATION A N D  

RAT WOULD I PROVE THE PRESENT A N D  PROJECTED ATC SYSTEB. 
CE I N  ANAEY I C A L  WEANS OF DERIVING PROPER A I R  CORBZLT 

TACTICS FOR COBBINATIONS OF AIRCRAFT TO REDUCE PILOT TRAINING TIPIE ON 
THE DIFFERENTIAL ERIWG SZRULATOR TO PRODUCE A STANDARD OPPONENT 
I N  T H I S  SIflUEATOR, ESTABLISH RIDE COMFORT CRITERIA A N D  DEVELOP 

EETING THESE C R I T E R I A  THROUGH INCORPORATION O F  CONTROL 
LPCABLE TO A VARIETY O F  H I G H  SPEED TRANSPORTATION EIODES. 

INUE TO STUDY BASIC HUMAN FACTORS A APPLY RESULTS TO 
S, SUCH AS ATC AND AERIAL CONBAT. SYSTEMATICALLY 

ACQUIRE ABD ANALYZE VEHICLE RESPOHSE DATA A N D  SUBJECTIVE IPJPRESSION 
O F  RIDE QUALITY WITB F I E L D  ENTS, INVESTIGATE IN LABORATORY 
TESTS R I D E  COBFORT C R I T E R I A ,  ESTABLISH PERFORNANCE S P E C I F I C A T I O N S  TO 
IMPROVE R I D E  QUALITY, 
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RTOP NO, 627-51-28 TITLE:  APPROACH A N D  LANDING AWD FLIGHT 
V I S I B I L I T Y  ENVELOPES FOR SPACE SHUTTLE 

ORGANIZATION: FLIGHT RESEARCH CENTER 
HONITOR :: CARPENTER, L ,  R e  TEE,  805-258-3311 

COCKPIT V I S I B I L I T Y  EXPERIMENTS ARE REQUIRED INVOLVING LABORATORY 
A N D  ACTUAL FLIGHT TEST. THESE STUDIES ARE SPECIFICALLY AIRED AT 
L I F T I N G  BODIES A N D  OTHER SHUTTLECRAFT CONFIGURATION REQUIREMENTS e 

THE SUBJECTS F O R  THESE STUDIES SHALL BE TEST P I L O T S  WITH 
L I F T I N G  BODY FLYING EXPERIENCE-. EXPERIENCE TO DATE I N D I C  
FAST APPROACHES I R  L I F T I N G  BODIES CAUSE S I D E  V I S I O N  BLURRING A N D  TBE 
LOW HEAD HEIGHTS RELATIVE TO STRUCTURE HA PERS FORWARD V I S I O N ,  

STUDY I S  NEEDED TO DETERflINE THE DESIRABILITY A N D  
ENTS FOR PERIPHERAL A N D  DIRECT VISUAL INPUTS F O R  T 

OPERATIONAL PHAS-E, PLIGHT RESEARCH CENTER TEST PILOTS SHALL FLY 
SHUTTLECRAFT TERRINAL APPROACHES A N D  PERFORW LAN I N G S  WITH APPR 
ANGLES A N D  VELOCITIES  A S  VARIABLES. HTGH PERPOR ANCE AIRCRAFT 
VARIABLE CANOPY V I S I B I L I T Y  SHALL BE UTILIZED FOR T H I S  PROGRAM, 

27-51-30 TITLE:  MANNED SPACE SHUTTLE: PILOT-SYSTEM 
INTERFACE A N D  P I L O T  GUIDANCE A N D  CONTROL 
PROCEDURES I N  TERMINAL FLIGHT 

ORGANIZBTION: ARES RESEARCH CENTER 
MONITOR: KLEIN, H ,  P. TEE,  4 1 5 - 9 6 1 - 1 1 1 1  

ONITORIIG A N  AUTOMATIC GUIDANCE A N D  CONTROL 
I N G  H A N U A L  BACKUP D U R I N G  THE TERMINAL AREA APPROACH 

A N D  LANDING WILL BE STUDIED WITH THE GOAL O F  OPTIVIZING THE N 
SYSTEM F O R  SAFETY A N D  RELIABILITY,  A SYSTERS ANALYSIS STUDY 
PERFORHED TO DEVELOP A SYSTEBS PIODEL O F  THE LANDING PHASE F O R  
VEHICLE. THE HODEL WILL INCLUDE SYSTEM ELEMENTS, COHHAND 
DISTURBANCES, AND THEIR INTERACTIONS I N  AN ANALYTICAL F R A  
THAT THE RELATIVE EFFECTS O F  CHANGES I N  THE V A R I O U S  SYSTE 
ON P R E C I S I O I  O F  CONTROL, PILOT/CO-PILOT WORKLOADS AND AVAILABLE 

NS O F  SAFETY THROU HOUT THE TER I N A L  OPERATIONS ENVELOPE CAW BE 
I T H  THE SYST Ells STUDY PILOTED SIHULATOR 

DISPLAY CONCEPTS A N D  CONFIGURATIONS, THE RESULTS O F  THE SYSTEMS 
ANALYSIS STUDY AWD THE SIMULATOR DISPLA RESEARCH WILL BE CO 
PROVIDE P I L O T  PROCEDURES D U R I N G  THE TER I N A L  AREA PHASE O F  T 
M I S S I O N "  

OPERATIOBYS WILL BE BADE U T I L I Z I N G  V A R I O U S  

CHNOLOGY AND SYSTE 

RONITOR :: TEL, 205-453-1120 

BER O F  PLANNED STTgD AND DESIGN EFF  
T I V I T I E S  LEADING TO ARD THE DEVELOP 
NENTS, AND SYSTE S APPLICABLE TO THE 



AREA OF TELEOPERATORS AND THEIR USE I N  SPACE OPERATIONS, I , E , ,  SPACE 
SHUTTLE, SPACE STATIO SPACE TUG, TELEOPERATORS ARE A N  OUTGRO 
REMOTE MANIPULATOR TECHNOLOGY A N D  REPRESENT A CLASS O F  HAC 
HAVE GREAT POTENTIAL TO A I D  AND ENHANCE THE CAPABILITY OF 
SPACE OPERWTIONS, TELEOPERATOR DEVELOPUENT WILL BE GREATL 
BY THE STATE O F  THE ART OF ANIPULATOR TECHNOLOG THE OBJECTIVE O F  
T H I S  EFFORT I S  TO EXPLORE A BELOP THE NEC R Y  TECHNOLOGY TO 

DEVELOP, A N D  EVALUAT ENGINEERING EL OR PROTOTYPE OF A 
TELEOPERATOR, EXTRAVEHICULAR TASKS OF V A R I O U S  K I N D S  REQUIRE THAT 
TELEOPERATOR TECHNOLOGY BE DEVELOPED NOW I N  ORDER TO SUPPORT PLANNED 
OPERATIONAL SCHE ES,  F O R  EXBBPLE, THE ISOTOPE BRAYTON POWER 
CONVERSION S P S T E  ROPOSED FOR THE SPACE S T a T I O N  WILL REQUIRE A 
TEEEOPERATOR SYS FOR RECOVERY WND REPLACEMENT O F  THE FUEL ELEMENTp 
AND CARGO HANDLI BY THE SHUTTLE. OBJECTIVES WILL BE ACCOHPLISHED 
BY IN-HOUSE AND CONTRACTED STUDIES,  DESIGN A N D  DEVELOPMENT, WITH 

PLETE SIHULATION A N D  EVALUATION, 

RTOP NO. 1 2 7 - 5 1 - 3 7  T I T L E :  lVlANNED SPACE SHUTTLE (CATEGORY 11) 
MAN-HACHINE INTEGRATION STUDIES (CREW AEJD 
CARGO TRANSFER, DOCKING, AND LAUNCH ABORT) 

ORGANIZATION: LANGLEY RESEARCH CENTER 
HONITOR : NELSON, C, H, TEL 7 0 3 - 8 2 7 - 3 2 8 5  
TECHNICAL SUHMWRP 

EVALUATE CONCEPTS A N D  TECHNIQUES FOR SOLVING SHUTTLE PROBLEHS I N  THE 
AREA OF CREW A N D  CARGO TRAWSFER, DOCKING A N D  TRANSFER O F  CARGO 
PlODULE, LAUNCH ABORT, A N D  EXTRAVEHICULAR A C T I V I T I E S .  I T  I S  ALSO 
NECESSARY TO DETERMINE THE ASTRONAUTwS ABILITY TO PERFOEPI THESE 

INVESTIGATED, T H I S  INFORMATION WILL BE USED I N  MANYED SPACE SHUTTLE 
DESIGN STUDIES FOR ACTUAL DESIGN OF OPERATIONAL HARDWBRE. 

ARY OBJECTIVES OF THESE A C T I V I T I E S  ARE TO DEVELOP A N D  

V A R I O U S  FUNCTIONS; THEREFORE, WORKLOADS A N D  TIIMELINES WI%L BE 

RTOP NO. 127-51-32 T I T L E :  SPACE SHUTTLE CREW SYSTERS INTERFACE 

PIONITOR: EIILES, G, TEE. 2 0 5 - 4 5 3 4  120 
TECHNICAT, SUMMARY 

ORGANIZATION: MARSRALL SPACE FLIGHT C E W E R  

THE BORK TO BE ACCOMPLISHED THROUGH T H I S  RTOP L I E S  I N  TWO AREAS: 

2 )  PERSONNEL/CARGO TRANSFER, TASK I, DEVELOPMENT O F  CREW WORKLOAD 
F O R  SYSTEPl HOEJITORING CREW WORKLOAD C R I T E R I A  I S  REQUIRED TO DEFINE 
THE ROLE OF  AN A N D  DEVELOP DISPLAY A N D  PRIlUlARY A N D  BACK-UP 
MONITORING/CONTROL TECHNIQUES FOR THE SPACE SHUTTLE. U T I L I Z E  
EXISTING AND MODIFIED RSFC SIMULATION F A C I L I T I E S  TO STUDY INFORMATION 
DISPLAY A N D  PROCESSING A N D  MANUAL CONTROL BACK-UP F O R  CREW WORKLOAD 
STUDIES, DETERHIHE C R I T I C A L  TASKS REQUIRED O F  P I L O T S  BY FUNCTIONS 
ANALYSES A N D  TASK EQUIPHENT ANALYSIS. DEVELOP PERFORBANCE GUIDELINES 
FOR P I L O T S  AND O P T 1  UM CREW S I Z E .  THE EVOLUTION OF T H I S  WORK WILL 

CLOSELY THE EAPLT BREADBOARD DEVELOPRENT O F  THE APOLLO 

1) DEVELOPMENT O F  CREH BORKLOAD C R I T E R I A  F O R  SYSTEM MONITORING, A N D  

OUNT CONTROLS A N D  DISPLAYS, TASK T I ,  PERSONNEL/CARGO 
TRAWSFER HAN/SYSTEM C R I T E R I A  WILL BE EXPERI  ENTALLP DEVELOPED WHICH 



WILL DEFINE THE PERFORHAICE C P A B I L I T I E S  WND DESIGN REQUIREBEMTS 
IH'POSED OW THE CARGO TRaWSFER SYSTEH DESIGNERS TO ACCOHFIODATE BND 
WAKE THE HOST E F F I C I E N T  U T I E I Z A T I B N  OF THE CRE HAB, RESEARCH WORK I S  
REQUIRED TO DEFINE WWD DEVELOP CREW BED CARGO RWEJSPEE TECHIsTQIYES B I D  
C R I T E R I A  F O R  SYSTER DESIGR AND OPERATION, SIBULATE PERSONIEB, A I D  
CARGO TRANSFER A C T I V I T I E S  BID EVELOP CONCEPTUAL EQUIPHENT WID 
PROCEDURES, EBWLUATE THESE CO CEPTS I N  NEUTRAL BUOYANCY W I D  OTHER 
ZERO GRAVITY SPBUEATORS U T I L I Z  NG HOCKUPS OF CREW A I D  CARGO 
COEPARTBENTS, EBAL WTE USE O F  MANIPULATORS TO REDUCE EVA TASKS A N D  
TO ASSIST CREW A I D  CARGO TRANSFER, 

RTOP NO. '827-51-33 TITLE:  SPACE SHUTTLE - TRADE-OFF 'PB TOTRE 
PIISSIOW SPWWLATIO 

ORGANIZATION: PIANTED SPACECRRFT CENTER 
PIOHITOR: SMITH, E, G, TEE, 713-483-2889 
TECHNICAL ~ ~ ~ ~ A ~ Y  

DESIGN A N D  DEVELOP I S  TO BE DEYONSTRATED H A A'BIOBICS TEST BEDl 
ALSO TO COLLECT ENGINEERING DATA ON AR' AD CED INTEGRATED AVIONICS 
SYSTEE F O R  DER1 IWTION OF CONCEPTS TO BE k P P E I E D  F O R  THE SPWCE 
SHUTTLE, PRINCIPAL CONCEPTS TO BE EXPLORED ARE I N  THE AREA OF THE 

THE F E A S I B I L I T Y  OF EARLY TOTAL SHUTTL 

ULTIPLEXED DATA BUSS, FLY-BY-WIRE CONTROL SHSTEH, DIGITAL AUTO 
ULTIPURPOSE DISPLAYS, AUTOMATIC QNBOBRD CHECKOUT A N D  REBOTE P O  

SWTTCH'SNG. 

RTOP NO, 1127-5 - 3 4  T I T L E :  TRAIWING SIMULATION RESEARCFI FOR 
AERONAUTICS 

ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR: NEESOB, C. FI. TEL. 703-827-3285 

ASIC UNDERSTANDING OF THE REEWTIONSHIP A I D  WSE OF 
O I S E  A N D  OTHER FACTORS USED BY P I E O T S  A N D  CREW IF! 

FLIGHT, ESTABLISH QUANTITATIVE VALUES O F  THE REQUIRED S I  
ARAHETERS SUCH A S  RESOLUTIOPJ O F  THE VISUAL SCENE, F I D E L I  
OTIOW, WASHOUT,. ETC, ,  TO PER I T  A REDUCTION OF THE IN-FLIGHT 

TRAINING HOURS, ESTABLISH VALUES OF THESE P A R R  ETERS EXISTING 1% 
SINULWTION TODAY A N D  HEANS FOR T PROBING, I F  REQUIRED A N D  I F  P O S S I B L E ,  

RTOP NO, 927-51-39 TITLE:  BAN-BWCHTNE-ENVIRON 
ORGANIZATION: N A S A  HEADQUARTERS 

ONITOR: DEUTSCH, S, TEL. 2 0 2 - 9 6 2 - 0 0 7 8  

AY TO UNDERSTR D THE REEATIOISBXP O F  H A I  TO 
THE SPACE E I V ~ R O N ~ E E J T  AEaD THE EQUIPBENT REQUIRED F O R  EFFECTIVE 

BNCE, HABITBBILITY RESEARCH BED DEVELOPEEBT I N  PROGRESS 
ED WITH THE ESVIHG WREBS OF FIJTU E SPACE STATIONS IVCLUDE THE 

SLEEPING, E A T I I G ,  PERSONAH, HYGIENE, G A R  ENTS, A N D  OFF-DUTY WCTTVTTIES 
OP SHALL CREWS, HABITABIEITY DESIGN C R I T E R I A  ARE UNDER DEBEEOPHENT 



A N D  WTLk BE VBLIDWTFD, THE PERFORMANCE O F  TWDIVIDUAZS BHD CREWS 
WORKIBG WWD LTTIATG I N  COBFIRED AREAS A R E  BEING BEASURED AWD THEIR 
SOCIAL DYWWHPCS BETIG STUDIED TO PROVTDE GUIDANCE FOR FOLLOW-OB 
STUDIES 18 CREV SEEECTIOH A N D  COBPOSITTON, STUDTES OAT TELEOPERATEOBS 
RRE CONCERNED WITH THE DESIGN DECISTON PROCESS OF TRACEOPFS BETVEEN 
B A N  VERSUS HWNPPULATORS A N D  TECHRIQUES FOR IWCREWSTWG THE BERSATTLITY 
O F  TEEEFACTORS F O R  VBRIOUS B I S S I O N S  I N  ORBIT, L U N A R ,  AWD PEA'METBRY 
S??PPORT A H D  RXPLORWTTOW, 

FTOP NOe 1 2 7 - 5 1 - 4 0  TITLE:  SHALL GROUP DHPAB'TCS 8831) PERPORFIAWCE TW 
SPACE STATIONS 

ORGWWIZWTPOW: AHES PESEARCFP CENTER 
@ O W I T O R  :: KLEINS, E, P, TEE, Q45-965-4711 
TECHIICWL SeS2LSHWRB 

WRE ORDER DEBELOPEEWT, THE QDWETTY OF IWDIVTDUAE PSYCHOLOGTCAL 
ADJUSTBENT, INTERPERSOWBL BEHAVIOR, AND TASK-ORIENTED A C T I V I T I E S  ARE 
BEING CONSIDERED, 19 BATTERY OF TASK-ORIEWTED PEQPORPIANCE TESTS I S  
UNDER DEBELOPHEPJT BASED OW RECEPBTLY COPU?EETED SDRVEY AND BWWETSIS 
OF PERFOREANCE EWSURES THAT RBVE BEEN USED TPI THE PAST, PERFOREANCE 
CWPABTLITIES O F  CREWS I N  SEVEREL SITUATIORS IPBVOLVING I S B L B T I O E  BWD 
CONFINENEWT ARE BEING, RWD H I L L  BE ASSESSED U S I N G  THE &HIES CREW 
EVWEUATOE {ACE) 

BETHODS FOR ASSESSPNG THE PERFORBANCE OF INDIVIDUALS A N D  GROUPS 

RTOP I O ,  127-51-QO TITLE: SPACZ STATION - HWBITBBIEITT DESIGN 
OPGANIZWTPOW: HBNPJED SPACECRAFT CEQITER 
MONITOR: EOUIVERE, 8, J, TEE, 7 1 3 - @ 8 3 - 3 4 4 5  
TECHNICAL SUPIEARY 

~ W N - ~ ~ C H ~ B E - E N V I R O N ~ E ~ T - ~ I S S I ~ N  INTEGRATION AND COVERS THE ELEHEBTS: 
ARCHITECTURE, ENVIRONHEWTB FOODPWATER, GARHENTS, BOUSEKEEPIBG 
PERSONAL HYGIENE, MOBTLITY/RESTRWTNT A N D  OFF DgTY ACTIVTTY, PROPER 
PHPLEHENTBTION O F  THESE ELEHEITS TNTO A EANNED SPACE SPSTEE MILL 
WLLOV HBI TO W0RK EFFECTBBEZY D U R I N G  LONG DURWTIOW WISSIONS, 

HABITWBILTTH IS CONCERNED WITH THE 

RTOP NO, 9 2 7 - 5 1 - 4 1  TPTLE: BSTPONWUT MOBELITY A N D  WORK IN ZERO- WND 
WRTEPICBAL-GRAVITY 

OSGAWIZRTEON: LANGLEY RESEARCH CENTER 
I"IOI1TOR: NELSOW, C, H, TEL 7 03-8 27- 3285 
TFCHNICAL SUHHBRY 

ARTIPICIWL-GRAVITY XEBIROIHEHT USIESG GUIDE R A I L S  A N D  OTHER RESTRAINT 
SHSTEHS WWD CENTRIFUGAL FORCE, TO DEVELOP R I S S I O l ?  A N D  DESIGN 
IHPORBWTION ON TBE EFFECTS O F  V A R I O U S  LEVELS OF R R T I F I C I A L  A N D  ZERO 
GRAVITY OR THE & B I l t I T P  OF RAPB TO PERPORW PPYSICAE WORK, VARIOUS 
WETHODS O F  EOCOEOTIOPJ I W S I D E  WED OW THE OUTER SURFACE O F  SSCEULWTED 
SPACE VEHICLE I@ THE CONFIGURATION OF SPACE STATIONS WILE BE STUDIED 
TI ZERO- B I D  ARTEFICIWE GRAVITY SIMULWTOBS, V A R I O U S  RESTRAIHT AWD 

TO PFOVIDE DBTA ON f91pLWgS R O B I L I T P  I N  A ZERO- W I D  



ODES WILL BE DEVELOPED W I D  EVALUATED, DEVELOP I 
PIAN8 S @ORK A C T I V I T I E S  I N  ZERO- A N D  ARTIFICIAL-GRAVITY S I  
OBTAIN QUANTITATIVE HEASURES OF FORCES A N D  TORQUES HE CA 
WELL AS H I S  C A P A B I L I T I E S  F O R  L I F T I N G ,  CARRYING, P U S H I N G ,  PULLING, 
HAND AND AR STEADINESS, A N D  THE PERFORFIANCE OF COEIPLEX ROTOR TASKS. 

RTOP NO,  1 2 7 - 5 1 - 4 2  TITLE:  TELEOPERATOR RESEARCH A N D  DEVEEOPHENT 
ORGANIZATION: AHES RESEARCH CEWTER 
EONITOR: KLEIN, H, P. TEL, 4 1 5 - 9 6 1 - 1 1 1 1  
TECHNICAL S U M ~ A R Y  

TELEOPERATOR SYSTEHS SUITABLE FOR RAINTENANCE A N D  ASSEMBLY TASKS I N  
SPACE A H D  F O R  S C I E N T I F I C  TASKS INVOLVED 3 3  EXPLORATION O F  THE LUNAR 
OR PLANETARY SURFACES, RESEARCH I S  PRESENTLY UNDERWAY BY HERBS O F  
IN-HOUSE A N D  CONTRACT STUDTES TO EVALUATE THE EFFZCTS O F  I 
VISUAL FEEDBACK A N D  TACTILE (KINESTHETIC FEEDBACK 
WANIPULWTION TASK PERFORMANCE. RESULTS O F  THESE 
TO PROVIDE USEFUL INPUTS TO BOTH THE D E F I N I T I O N  A N D  CONDUCT O F  A 
SPACE STATION TELEOPERATOR EXPERIMENT A N D  TO THE DEVELOP 
OPERATIONAL TELEOPERATOR SYSTERS F O R  SPACE EXPLORATION A N D  FOR 
APPLICATIONS ON EARTH, 

RESEARCH AND DEVELOPMENT STUDIES ARE REQUIRED TO DEVELOP 

27-53-22 TITLE:  H U R A N  FACTORS SYSTE S PROGRAA REGENERATED 
FOOD SYSTEMS 

ORGANIZATION: AKES RESEARCH CENTER 
R O N 1  TOR : KLEIN, H ,  P. TEL ., 4 15- 961-2735 
TECHNICAL SUFIMARY 

PENALTY FOR CARRYING ALONG FOOD AS AB EXPENDABLE I T E  BECOBES YERY 
LARGE. EFFORTS HAVE BEEN UNDERWAY F O R  A NUMBER OF Y B R S  TO U T I L I Z E  

ETWBOLIC WASTE PRODUCTS F O R  REGENERATIVE FOOD PRODUCTIOW. A 
CLOSURE O F  THE FOOD LOOP COULD RESUL I N  S I G N I F I C A N T  S A Y I N G S  IB 
WEIGHT A N D  VOLUME FOR LONG DURATION AWNED SPACE MISSIONS. 
BIOLOGICBL, PHPSICOCHEPIICAL AND COHB NED SYSTERS ARE CURRENTLY UNDER 
CONSIDERATION FOR REGENERATIVE FOOD SYSTEHS. THE WORK UWDER T H I S  

A MAJOR PROBLEH rN LONG TERM WNNED SPACE YOBAGES I S  THAT THE 

LUDE THE FOLLOWING I N  1) THE SYNTHESIS 
FROM CARBON DTOXIDE; THE SYNTHES S OF GLYCEROL FRO 

SYNTHESIS A N D  CHARACTERIZATION OF FORWOSE S U G A  
AINED FROM THE CONDE ALDEHYDE) ; A N D  
TION OF THE HETEROGE IXTURE BY STAB1 

ENZYME SYSTEHS TO EXTRACT GLUCOSE OR FRUCTOSE F R O H  THE MIXTURE, 

INTEGRATION OF PORMAT3DEHYDE AND GLYCEROL SYNTHESIS 

FTOP NO, 1 2 7 - 5 3 - 2 4  TITLE:  L I F E  SUPPORT AND PROTECTIVE SYSTE 
ORGANIZWTION: A HEADQUARTERS 
MONITOR: N I N G ,  R .  W ,  TEI, a 20 2- 96 2-00 3 6 
TECHNICAL S U H  

PHASIS I S  ON IiDVABCED TECHNOLOGY F O R  PURIFICATTON OF' A I R ,  

-? 20 



BSTE IF! THE SHUTTLE ABD SPWCE STATIOF!/SPACE BASE H I S S I O N S  
WBD WORKIIG HTTW OTHER WGERCIES 01 L I F E  SUPPORT DEVICES O F  BUTUWE 
INTEREST, SUPPLEHEHTING T H I S  ARE i4DVAWCED STUDIES IPT THE L I F E  
SUPPORT AREAS, 

RTOP EO. 127-53-32 T I T L E :  RED SPACE SHUTTLE: STUDIES OF 
PERSONNEL RESTRAEIT A N D  SUPPORT SYSTEB 

S RESEaRCH CENTER 
KLEIB,  H e  P. TEL 4 15-9 6 1-2735 

N I H P O S E S  ON THE CRE 
PASSENGERS A 1  ILCC ENT (+GSUBZ EY EBWLL NOT 
ENCOUNTERED I N  PREVIOUS HANHED SPAC’PI FLIGHT OPERATIONS, RESEARCH I S  
NECESSARY TO D E F I  NT’S TOLERILWCE B I D  PERFOR 
FOR THE +GSUBZ RE ATIONS ANTICIPATED F O R  S H  
H A V I N G  F I X E D  SEATS ORIENTED I N  THE WTTITUDE USED F O R  CONVENTIONAL 

CRAFT, A S E R I E S  O F  EWPERIHENTS U S I N G  A E S  STBULBTOR 
DUCTED TO PROVIDE ~ N F O R ~ A T ~ ~ ~  NECESSARY TO DESIGN CRE 
T A N D  RESTRAINT SYSTENS, REENTRY ACCELERATION PROFIL 

RANGE OF 2 TO 4 G8S ULATED U S I N G  SUBJECTS REPRESENTATIVE 
F THE SPACE SHUTTLE ASSENGER POPULATION, I e E s e  P I L O T S  A N D  
ALES A N D  FENALES I N  OWP OF 25 TO 50,  DECONDITIOWING DUE 

TO PROLONGED PERIODS O F  WEIGHTLESSNESS WILL BE SIPIULBTED BY BED REST 
F O R  PERIODS F UP TO ORE I F  BPPROPRIBTE 
WDDITIOW, A ATHEHATICAL IC RESPONSE O F  
VERTEBRWE CO UNH TO POTENT RATIONS WILL BE DEVELOPED, 

2 7 - 5 3 - 3 4  TITLE:  SHUTTLE PROTECTIVE SPSTFHS 

CARPENTER, L. R ,  TEE. 805-258-3311 
R G A H I ~ B T I O N ~  FLIGHT RESEARCH CENTER 

ECHNICaL S U H R A R H  
A, RESEWRCH TO DATE I N  PROTECTIVE A N D  RESTRAINT DEVICES H A S  NOT 

BEEN ORIENTED TOWARDS A 8  IWTEGRWTED IMPACT SURVTBAL S P S T E  
RTOP I S  TO STUDY THE PROBLEHS O F  PRODWCIWG B U N I F I E D  TNTE 
SAFETY SYSTEH TO PROTECT CRE S D U R I N G  THOSE SITUATIONS WHICH REQUIRE 

I N  IWDTVTDUAE SAFETY PROTECTION BUT WHICB H A Y  OCCUR I N  
%@H CANNOT U T I L I Z E  EJECTION SEAT TECHNOLOGY, THE BPPROWCR 
N, DEVELOP A N D  FABRICATE PROTECTIVE SYSTEES FOR RESEARCH 

FLIGHT VEHICLES A N D  EASURE THEIR C B P I I B I L I T I E S  D U R I N G  INSTRU 
DROP TESTS A N D  F L I G  TESTS,  AND U T I L I Z E  THE DATA SO OBTAIHED TO 
DESIGR SHSTEBS FOR NNED FILIGHTS, B, PERSONNEL THFRNBL COPJTROL 
PBOBLEEd4S H A  E BEEN ENCOWWTEFED AT THE FLIGHT P.ESEARCH CENTER I N  ALL 

HNG BODY CONFIGURATIONS BEIMG FLOWN. T H I S  PROGRAH I S  WWDER 
E THE THERWBE PROBLEM F O R  TWO A H D  LATER SEVEN HOURS BISSION 

DURWTION, 



RTOP NO, 127-53-35 T I T L E :  SPRCE SHUTTLE ECPES STSTER INTERFACE B I D  
C ~ ~ ~ A ~ I ~ A ~ T  STUDIES 

ORGANIZATION: EABGLEY RESEARCH CENTER 
QRITOR: NEESOH, @, He TEL, 703-827-3285 

T SYSTEH I S  REQUIRED FOR THE SPACE SHUTTLE 
CAPABLE OF OPERRTING I N  CONJUNCTION WITH THAT O F  THE SPACE 
STBTION/SPACE BASE SYSTEN; WHICH CAN BE STORED F O R  LONG PERIODS IN 
ORBIT A N D  THEN STARTED; UHTCH H A S  THE REQUIRED WWTOEATIC CHECKOUT, 
R E L I A B I L I T Y ,  A N D  SHORT TURWBROUND-TIHE REFURBISHHEHT CHARACTERISTICS; 
WHICH H A S  ~ I N I ~ U ~  WEIGHT I N  ORDER TO EAXIBIZE THE PAYLOAD CAPABILITY 
O F  THE SHUTTLE; ANI? WHICH H A S  THE CAPABILITY TO CONTROL CABEN 
CONTAHIWANTS F O R  A VARIETY O F  PAYLOADS, I N  ORDER TO INSURE TIREELT 
AVAILABILITY O F  SHUTTLE L I F E  SUPPORT SYSTE TECHNOLOGY IN-HOUSE A N D  
CONTRACTUAL STUDIES WDE O F  DATA A N D  SBBS'YSTE 
THE SHUTTLE EBS B I L L  BE I D E N T I  
CRITICAL CO ESTIGATE FACTORS SUCH AS S'YSTEH 
STORBGE AND STAPTUP CONTBHINANT CONTROL, A N D  INTERFACES BETWEE 
OPEN-CYCLE SHUTTLE SUBSYSTEM A N D  REGENERATIVE SPACE STATION 
SUBSYSTEMS WILL BE PROCURED A N D  TESTED, ALSO, ADVANCES I N  COBPONEBT 
STATE-OF-THE-ART WILL BE CONTIWWALLY EXAHINED I N  A N  EFFORT TO UPDATE 
SYSTEM RELIWBILITY A N D  I4IIEJIeSIZE BEIGHT, THE NOBIPJAE F I I S S I O N  LENGTH 
OF 7 D A Y S  INDICATES THAT E A X I E U E  USE SHOULD BE MADE O F  APOZLB OPEN 
CYCLE HARDWARE FOR THE SHUTTLE L I F E  SUPPORT SYSTEH1, HOWEVER, A 
TWO-GAS S H I R T  SLEEVE CABIN ATNOSPHERE COESISTING O F  8'8 
NITROGEN I S  REQUIRED, WHICH BEANS THAT ADDICTION OF A SUPPLY OF STORED 
NITROGEN WILL BE NECESSARY AND ALSO A TWO-GAS ATBOSPHERE SENSOR A R D  
CONTROL SYSTEM, ALSO, CONSIDERATION O F  PASSENGERS WE0 ARE NOT A S  
HIGHLY QUALIFIED OR AS WELL TRAINED A S  ASTRONAUTS WILE REQWIRE 
MODIFICATIONS TO PERSONAE ACCONODATIONS SYSTEHS INVOLVING BASTE 
EANAGEMENT AWD CABIN TEMPERATURE CONTROL. 

RTOP BOe 1 2 7 - 5 3 - 4 0  T I T L E :  SPACE STATION LIFE SUPPORT A N D  PROTECTIVE 
SYSTEMS 

ORGANIZATTON: AHES RESEARCH CENTER 
RONITOR :: KLEIN, T i .  P, TEE, 0C.O-96 
TECHNICAL SUWWARY 

SUBSYSTEH TECHWOLOGY TO SUPPORT ADVANCED PlAN SPACE B I S S I O N S  SUCH A S  
THE SPACE STATIQN, THE L I F E  SUPPORT TECHNOLOGY BEQUIREBENTS F O R  SUCH 
A N I S S I O N  INCLUDE: REGENERATION O F  OXYGEN A N D  WATER FROPI  
AETD OTHER WASTES; SUITABLE MANAGEMENT TECHNTQUES A N D  DEVICES F O R  
TREATBENT O F  L I Q U I D  A N D  S O L I D  WASTES; SENSING A N D  CONTROL OP 
CONTAMINANTS I N  T 9 E  SPACE CABIN ATROSPHERE A N D  WATER; ADVANCED SPACE 
S U I T  XESEARCFI; TBEII'EIAL CONTROL SYSTEHS; AFD ADVANCED PORTABLE L I F E  
SUPPORT SYSTENS FOR BACKPACKS, 

THE OBJECTIVE O F  T H I S  WORK PS TO DEVELOP L I F E  SUPPORT SYSTEE A N D  

1 2 2  



RTOP 80, 7227-53-40 T I T L E :  SPACE STATION - L I F E  SUPPORT A N D  
PROTECTIVE SYSTEWS 

ORGANIZWTYON: SRNNED SPACECRAFT CERTER 
HOWITOR: GTLI.,EN, R e  9, T E E ,  713-483-4064 
TXCHIBCWL SUF3BARY 

T H I S  RTOP WILE PROVIDE FOR THE ORDEWZP DEVELOPHENT OF E I F E  
SUPPORT AND PROTECTTBE SYSTENS FOR SPACE STATION/SPACE BASE 
APPLICATIONS, THE REQUIRED TECHHOEOGY BAS% DICTATES THAT CERTAIN 
IMPROBEMRNTS BE ACHIEVED IN ANALYTICBE TECH'NBQUES A N D  IW KARDWWWE 
DEVELBPRERTS, THE HARDWARE DEVELOPREWTS ARE INTERDED TO RESULT 1% 
THE FABRICATION A N D  CWREFUE EVAkUWTLOll O F  FULL-SCALE DEVEEOPHEWT 
UNITS IN THE S P E C I F I C  WREWS OF WATER AbTD WASTE NilWBGEHERT, ATNOSPHERE 
SUPPLY A N D  CONTFOL AED I V A  SPACE S U I T S ,  THE ANALYSIS BETHOD 
DEVELOPMENTS ARE INTENDED TO PROVIDE PERFOBRANCF PEEDICTIONS AWD 
IWDTCBTE ESS SUBSYSTEH INTERACTIONS, 

QTOP NO, 127-53-41 T I T L E :  SPACE STATIQW L I F E  SUPPORT 
ORGARIZATION: LANGLEY RESEARCH CENTER 
PIQNITOR: NELSON, C, 8, TEL,  703-827-3285 
TECHNICWL SU 

EWVIRONRENTAE CONTROL/LIFE SUPPORT SYSTEES WIE$ BE REQUIRED F O R  
PILANWED SPACE STATIONS WHD SPACE BWSES, BASICALLY I T  VS NECESSARY TO 
PROVIDE WETHODS F O R  RECOVERING 0 BGEW FROPI EXPIRED CARBO?? DIOXIDE A N D  
POTABLE WATER FROE ORPBE, % A S P I  W TER, WBD HUPSIDITY COBDENSATE, 
SPECIFICALLY,  HARDWARE A N D  TECHNIQUES MOST BE DEVELOPED FOR 
BTNOSPHERE STORAGE AHD HIWKEUP; C 0 2  CONCENTRATION; C 0 2  REDUCTION; 
ELECTROLYSIS; CONTARIHWNT S B H S I B G  AWD CONTROL; TEHPERATURE B.BD 
HUHIDITP CBWTROL; FaASTE WATER COLLECTION, RECEAHATION, AWD 
DISPENSING; PERSONAL HHGIEHE-, BASTE BlNWGEFIEWT; A N D  FOR REQUIRED 
TNSTRUWENTATIOW, I N  ADDITIOR, THESE SUB BSTEMS H'UST BE SCALED U P  TO 
R E A L I S T I C  CAPACITIES;  INTEGRATED f N T O  CO PEETE SYSTEMS WITH EWPRASIS 
ON AUTOHATIOW, R E L I A B I L I T Y ,  ~ A I N T A H ~ W B I L  TY, A N D  PBCRWGABIEITY; WND 

RESEARCH I S  UNDEB%TAY WED WILE CONTINUE BOTH IN-BOOSE A N D  URDER 
CQWTRACT TO INVESTIGATE PRONTSTNG CANDIDATE APPROACHES TO P R O V I D I N G  
TZqE REQUIRED L I F E  SUPPORT FURCTIOBS, OPERATIONAL HIWRDWZIRE IS BEING 
DEVELOPED AND TESTED, A N D  LONG DURBTION CLOSED DOOR MANNED TESTS 

BECAUSE O F  THE LONG DURATION O F  PROPOSED MISSIONS, REGENERATIVE 

ANCE DERONSTRATED BY EEhNS O F  MANNED A N D  UIS#AWbTED TESTS,  

COMPLETE OH-BOARD RE EPTERATPBE L I F E  SUPPORT SYSTEHS ARE 
DERWAQ OR PLANNED, E P H B S I S  OH THE ROLE O F  PIAN AS W PART O F  

THESE SYSTEPiS IS BEING HHCREWSED IN THE CURREWT AND PLAN ED P R O G R A H S ,  

LABORATORY BED IN-FLIGHT HSCROBIOEOGTCWL, WATER POTABILITY, CPIEHICAL 
A N D  PARTICLE, A N D  AT OSPHERIC F¶ONITORIWG I S  B E I N G  STRENGTHENED, 

SUPPORT RESEARCH IN RICBOBIOLBGY TS UHDERWAH AND C a P A B I L I T P  FOR 
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RTOP NOe 728-34-60 T I T L E :  TECRNOLOGY I D E N T I F I C A T I O N  8 TEST 

ORGAWIZATIOK: JET PROPULSION LABORATORY 
RONITOR: TEL,  2 1 3 - 3 5 4 - 2 5 4 6  

T H I S  WORK ARE: (1) TO EVALUATE THE STATE OF THE 
ART O F  EEASURING POCKET ENGINE PERFORHAWCE, CONTRIBUTE TO THE 
NATIONAL EFFORT UNDER THE PERFORMWWCE STANDARDPZATION O R K I N G  G R O U P  
BOTH I N  ASSESSING THE PROCEDURES SET OUT I N  C P I A  REPOR NO,  178, A N D  
DEVELOP C A P A B I L I T I E S  FOR ACCUBWTE PERFOR ANCE EBWEUATION UNDER 
CONDITIONS BEYOND THE SCOPE 0 HAT REPOBT. ( 2  DEVELOP SPECIAL 

TATION A N D  DEVISE ECHNTQUES FOR 0 TAINIHG PEPFORMANCE 
PROPULSION SYSTE 3) DEVELOP THE SOFTWARE REQUIRED TO 
A N D  VERIFY 

28-3'8-60 TITLE:  TECHNOEOGY I D E N T I F I C A T I O N  
ON: HEADQUARTERS 

LEVINE, R, S ,  TEE, 202-962-1703 
TECHNICAL S U  

THE OBJECTIVE O F  T H I S  WORK I S  TO ACCOAPEISH A C T I V I T I E S  I N  THE 
NATURE O F  S P E C I A L  OR SELECTED PROJECTS. THESE PROJECTS FALL IWTO 
FOUR D I S T I N C T  CATEGORIES, INTERDEPAFTNENTAL PURCHASE REQUESTS 
WHICH ARE OF A GENERAL (2) PROJECTS WHICH 
KULTI-CENT ER 
SATISFY A WE 

CAPABIEITH, 
E AS A 8sSEED PROGRAPIv9 FOR EXPARSION O F  A CEI(ITERwS E X I S T I N G  

28-31-61 TITLE:  AUXILIARY PROPULSION SYSTE 
TECHNOLOGY 

ORGANIZATION: LEWIS RESEARCH CENTER 
EONITOR: TEL, 2 1 6 - 4 3 3 - 6 8 7 3  
TECHNICAL SUFI 

TECHNOLOGY O F  k HYDROGEN-OX 
ENGINES WOULD 
THE SPACE SHUTTLE VEHICLE, T H I S  
I N  SUCH AREAS AS I G N I T I O N  S STEPIS, PROPELLANT VALVES, BASIC INJECTIOPH 
TECHNIQUES, A N D  COOLING, THE PROGRAM WILL BE PURSUED THROUGH BOTH 
ANAESITICAL AND EXPERIFIEWTAL INVESTIGATIONS DESIGNED TO EVALUATE 
THOROUGHLY THE BASIC C R I T I C B L  PROBLEHS UNIQUE TO EACH AREA A N D  TO 
ESTABLISH DATA NECESSARY FOR RELIABLE D ORB WILL IHCEUDE 
ANALYSIS A N D  DESIGN, COLD FLOW TESTING FLUIDS,  A N D  HOT 
F I R I N G  T E S T S  U S I N G  GASEOUS HYDROGEN-GAS PROPELLANTS, AS 
NEW TECHNOEO I F I E D  BY THE VWRTOUS SPBCE SHUTTLE 

THE OBJECTIVE OF T H I S  I S  TO PROVIDE PLYPRO 

EHICLE STUD I L L  BE INITTATED, AS KECESSARH, 

'82 



RTOP NO, 1 2 8 - 3 1 - 6 2  TITEE: BBBXILlWRI P B O P U L S I O I  FOR REUSABLE SPACE 
SHUTTLE VEHICLE 

ORGANIZWTPOI:  PUiBSBAEk SPACE PLIGHT CElTER 
BOWITOR :: E I T T E E S ,  V,  TEE 
TECHNICAL SUBHARP 

THE PURPOSE O F  T H I S  STUDY I S  TO EWPERI TALLY IBVESTIGA 
EFFECTS O F  LOW GWABPTI LEVELS 81 THE S B C f P  T BOILING PO'HRT 0 
CRYOGEWS, UTPEHZATPOW OF TBE UNIVERSITY O F  H I C H I 6 8 1  DROP TO 
FACILITY U S I N G  LHQUID HYDRO El FiS THE TEST L I Q U I D  I S  PROPOSED TO 
IIVESTHGATE THE EFFECTS OF EAR Z E R O  GRWBITY, ph KROBLEDGE O F  ZERO 
GRAVITY BOHLfETG IS ESSEBTPA FOR TEE DESIGB O F  CRYOGEN PROPESLLANT 
ACQUISITION A D COHDITIO@ING SYSTEBS.. ORBITAE TESTING I S  REQUIRED 
FOR VERPFICATIOE O F  BOIEIBG HEAT TRANSFER TECHNOLOGY USED TO DESIGN 
SHUTTLE SPSTENS, 

RTOP NO, 228-3'3-63 TITLE:  E4WPN PROPTSESI03N FOR S P I C E  SHUTTkE VEHICLE 
ORGAWPZATBON: ARSHAEL SPACE FLIGHT CENTER 
HONITOR: IILESo G, TEL, 205-453-1120 
TECHNICAL ~ U ~ ~ A R ~  

I L L  PROVIDE PROPULSEOM TECENOEOGY TO UPGFADE THE 
ROPULSIOB SYSTEES S O  AS 0 WCHIEVE CONSIDERABLE 
S A T I L I T Y  A I D  H P G H  PEPFOR ANCE REQUIRED BY E.BRTH OPBTT 
LES,  PWRTfCULARkP THE SP CE SHUTTLE. THE EFFORT 

PERFORMED UHDER THTS RTO WILL SUSTATN INVESTIGATIONS OF NEW CONCEPTS 
AIJD TECHETQUES THROUGH W AEYSIS, PRELIHTNWRP DESIGN, A N D  TESTING, 
EFFORT I S  I D E N T I F I E D  W H I  H HAS THE POTENTIIL  FOR H A K I N G  SATURATED 
CRYOGENIC PROPEEZBNT USE AN OPERATIONAL REALITY, %WRING CAVITATING 
INDUCER I N S T A B I L I T Y  LESS TROUBLESORE, INCREASING THE VERSWTIEITY OF 

HGPNE A R D  FEED SYSTEH TEHPERATURE CONDITIONING PIETHODS, P R O V I D I N G  A 
IXTURE RATIO MEASUREBENT US1 G SPECTROGRAPHIC METWODSB 
A N D  A V O I D I N G  FAILURES O F  TISRBOPURPS DUE TO 
N1AHIC PROBEEBS, SEVEN TASKS ARE OUTZINED 
GATION OF TWO PHASE TBDUCERSJ CAVITATING I 

TWST&BILITIES ,  HYDROGEN P U W  AWD FEED L I N E  LIBERS,  OPERATIOH O F  
EOX/LH2 PURP FED ENGINES ON SATURATED PROPELLWNTS, FURTHFR 
DEVELOPBENT O F  THE TWNDEH INDUCER CONCEPT, INVESTIGATION O F  
SPECTROGRAPHIC IXTURE RATTO HEASURERENT ABD THPROVED SIPTULWTIOPB 
TECHNIQUES OF TUEBOPU P ROTWTIMG ASSEHBLY DYBPLHICS, BOTH IN-HOUSE 
A N D  CONTRACTED EFFORTS ARE PLAWNED, 

RTOP NO, $ 2 8 - 3 1 - 4 4  TITEE:  HYDROGEN-OXYGEN PQOPULSION TECHNOLOGY, S T S  

BOPTITOR: BORED, D,  Le TEL,  2 1 4 - 4 3 3 - 4 0 0 9  
Ol?GWNEZl'iTPON: LEWIS RESEWRCB CENTER 

BJECTIVE OF T H I S  PROGRAM I S  TO PROVIDE CONCEPTUAL 
DESIGN DATA FOR FESD SYSTE COPPPONEWTS ARD SUB-SYSTE 
HYDROGEN-OXYGEN ENGIPIES, TBEREBY P R O V I D I N G  IESPROVED 
SPACE TRWESPORTWTPOW VEHICXES SUCH R S  THE SPACE SHUTTLE, IN F,P,  
1971, T H I S  WORK WILE EE DEVOTED TO TURBOWACHINERY DESIGN A N D  PEED 

'125 



B T 0 P  10, 128-39-64 TITLE: SHUTTLE H A I N  ENGINE TECHBOLBGY 
OBGABHZWTXON: MANNED SPACECRBFT CENTER 
BONTTOR: YObZ.HS, e ,  TEE 7 '8 3 - 4 8 3 - 4 9 2 4  
TECHHICAL SUBiYI-iBT 

COEBUSTION OF E2102 PROPEELANTS MILL BE ADVANCED TO COHPLIEEWT THE 
SHUTTLE H W I W  ENGINE DEVELOPRENT, THE AREAS ARE:  (BJ HISECTOR 
ACOUSTIC; CAVITIES,  NOHCPRCUEWW INJECTOR O R I F I C E S ,  AWD QCj 
NOZZLE PERFOREARCE EFFECTS CAUSED BY STRWITED PROPELLANT INJECTPOFB, 
THE ACOUSTIC C VITY H A S  EVOLVED OVER THE EAST SEBERAB, YEARS AS & 
S T A B I L I Z I N G  DE R SEVERAL C A V I T I E S  OR SLOTS 1% OR WEWR THE 
INJECTOR FACE I I A T E  BAFFLES A'ND P R O  I D E  COHBUSTTON S T A B I L I T Y  
FOR PIAN RATED H I G H  PRESSURE H 2 / 0 2  ENGINES. EODERN MACHINING 

ECHNIQUES HB E PRODUCED B UHIQWE CAPABILITY TO FABRI ATE INJECTORS 
HICB DO NOT EQUIRE DRILL PRESS POSITIONIWG OR CIRCU AR HOLES. T H I S  

THREE S P E C I A L  TECHNOZOGY AREAS ASSOCPATED WITH HIGH PRESSURE 

TECHNOLOGY H A S  PRODUCED WOKCIRCULAR LIQUID/LIQUID INJECTORS WITH 
CRYOGENIC PRBPEELANTS, NOZZLE PERFORHA'NC 
STPRAITED PROPEELANTS, IXTURE RATIO, A N D  
E ~ P E R I P I E ~ T A ~ ~ ~  I N V E S T 1  ATED TO P R O  
USED TO DETER I N E  THE ACCURACY OF JaBTNRF PUTER P R O G R A H S ,  

28-31-66 TITLE:  L I Q U I D  PROPULSIOR TECHNOLOGY F O R  
PLANETARY EXPLORATION 

ORGWNIZWTIOH: J E T  PROPULSION LABORATORY 
BONITOR: EEKS, P, J, TEE, 2 1 3 - 3 5 4 - 2 5 4 6  
TECHNICAL SUNm 

TRWJECTORIES OF ROCKET EXHAUST PLU EFFLUX,. ESTWBLISH MECHANISMS FOP. 
PREDICTING THIS  FLO I N  SPACE, WND STABLHSH THE EFFECTS OF 
IHPINGEMEWT OW PROX E BODIES A S  ELL AS OW THE SPWCECRBFT 
PRODUCING THE PLUHE, ORK UNDER T S UNIT I N  FUTURE F I S C A L  YEARS 
BPk% INCLUDE I W  ESTIGATIONS O F  THE EFFECTS U P O N  SPACECRAFT SURFACES 
O F  EXHAUST PLUB S FROR ROCKETS USING SPACE STORABLE PROPEELABTS SUCH 
A S  OP2/132H6, THE FH"? EFFORT BILL CONSIST O F  EXPLORATORY 
HEASURERENTS O F  THE SCWTTER ANGLE OF FLOORESCEBT DROPLETS BEING 
EJECTED FROM THE NOZZLE Z I P  PTW EMPHASIS UPON FLOW I N  A REVERSE 
DIRECTION (GREATFR THAN 90 D GPEES FROM THE FLOW A X I S ) ,  DATA WPEE BE 
TAKEN OVER A RANGE O F  DIFFERENT NOZZLE PLUHE PROFILES,  HEASURERENTS 
WILL BE MADE U S I N G  J P E ' S  OLSHNK F A C I L I T Y ,  CALIBRATIONS O F  T H I S  
FACILITY HAVE SHOWN THAT FlBEk PEURE EWPWNSIOW, INCLUDI'PJG THE REVERSE 
FEOW, CAN BE N A I B T A I N E D  F O R  LOBG TEST TIMES BH'9;kE IWJECTIKfG B 2  G A S  irlT 
RATES EXCEEDING 3 GRAES/SEC, THE ASSOCIATED BACK PBESSWRE WAS .0000'3 
TORR, CORRELATIONS HILL BE MADE BETWEEB PLUHE FLOWFIELD CONDITVOWS 
A N D  DROPLET TRAJECTORIES,  BEChUSE THE BWCK-SCATTERED DROPLETS 
ORIGIHATE I N  THE REGION O F  THE NOZZLE BOUNDARY LAYER, BID TEE GASES 
FROH THE BO%ZLE BOUNDARY LAHER EXPWBTD TO A LARGER DEGREE THAW 
PREDICTED BY BNBLYTPCBE HETHODS 'NOW BEING USED, CLOSE ATTEWTIOPB WILL 
BE DIRECTED TO DETERNINE HOW TBTS IWFEUENCES THE RECHWPJPSPI FOR 
PARTICLE TURBIIG.  FLOWFIELD D E N S I T I E S  ARD PRESSURES WILL BE MWPPED 
BY TEE ELECTRON BEAH FLUORESCENCE TECRNIQDE USING EQUIPHENT DESIGNED 
F O R  USE I N  THE HOLSPEaK, THE RESULTS OF THE BORR WHEL BE EXPERIBENTWL 
DATA NECESSARY TO ACCUBPITELY PREDICT THE REVERSE FLOW SCATTEBTHG O F  

THE PURPOSE OF T H I S  ORK I S  TO HEWSURE ARD DETERHIWE THE 
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SOLID A I D  L I Q U I D  PARTICLE BND GASES AND THEIR IHPINGERENT OH 
SEBSITP'BE SPACECRAFT SURFACES, E, G ,  OPTICAL SURFWCES SENSORS AWD 
THERBAE CONTROL SURFACES, 

RTOP NO, 128-31-70 TITLE:  FEED SISTEH A N D  ENGINE ACCESSORIES 
O R G A N I Z A T I O R :  J E T  PROPULSION LABORATORY 
FIBNITOR: BECKS, P, TEL, 2 4 3 - 3 5 4 - 2 5 4 6  
TECHNICBE S U B H A R T  

THE OBJECTIVE O F  T H I S  TECHNOLOGY EFFORT I S  TO PROVIDE A STRONG 
TECHNOLOGY BASE FOR CHEHICAI, PROPUXSION SYSTENS THAT VIE% BE USED Opf 
ADVANCED TYPE SPACECRBFT I N  THE B I D  197O@S, REQUIRE ENTS WRE RELWTED 
TO WEAR A N D  LONG TEEN PLANETARY MISSIONS, TBE WORK I S  PRIHARILY 
DIRECTED TO PROPELLANT COBBINATION OXYGEN DIPEUROHDE 
A N D  DIBORAN OTHER PROPELLANTS BETNG CORSPDERED INCL 
L I Q U I D  FLUORIH E EARTH STORABLES ( I , E , ,  NITROGEN 
TETROXIDE, HYDRAZINE (W284) ; A N D  HYDRAZINE BPXES 
ADVANCED DE T EFFORTS BHICH SUPPORT THE OVERALL R 
FOR FEED SHSTE ENGINE ACCESSORIES, RTOP NUMBER 128-31-70, ARE 
PRESENTED. T H I S  INCLUDES BOTH IN-HOUSE AND CONTRACT TbSKS, THE WORK 
I S  RELATED TO F O U R  GENERIC TECHNOLOGY WR FEED SYSTEM A N D  
ENGINE ACCESSORIES; ( 2 )  PROPELLANT PERF (3) E N ~ I R O N ~ E N T A L  
EFFECTS ON NATERIALS; (4) COMPONENTS: CONTROLLERS, 
FABRICATION, ETC, 

RTOP NO, 128-3 -70 T I T L E :  FEED SYSTEPIS A N D  ENGINE ACCESSORIES 
ORGANIZATION: EWBS RESEARCH CENTER 
E"1OWITOR: GREGORY, J, TEL, 216-Q33-6874 
TECHNICAL S U H H A R I  

TECHNOLOGY OF ROCKET ENGINE FEED SYSTEHS A N  E ACCESSORIES, THE 
HAJBR PORTION OF T B I S  SJOR I L L  BE! DEVOTED TO ADVANCE ENTS I N  TAE 
TUB BOMfiC H I  NE L INCLUDE INVESTIGATPO 

INDUCER DESIGN, (4) CAVITATION I N  CR OGEBIC PROPEL 
EARINGS A N D  SEALS, TH 

E O F  BLADE APJD 
ANCE LOSSES. 

TFIE OBJECTIVE OF T H I S  PROGRAH IS TO PRO PROVEPSENTS IF! THE 

PUPYPS, (2) S A N D  P O S I T I V E  DISPLACE 

DEVOTED TO INPROBEBENTS m P URIZATION SBST 
PREVENTTON OF PARTICULATE CO INATION I N  V A L  
F O R  R E L I A B I L I T Y  IW LONG-TERES S I O B S ,  THE PR 
BE PURSUED LARGELY THROUGH P R O G R W H S  U S I N G  CRYOGENIC PROPELLANTS AWD 
S P I C E  STORABLE PROPELLANTS. 



RTOP NO, '825-31-74 TITLE: L I Q U I D  ROCKET THRUST CHAHBER A N D  INJECTOR 
DESIGW 

ORGWNIZWTIOH: J E T  PROPULSION LABORATORB 
HONITOR-, REEKS, P. 3 ,  TEL, 213-35Q-2546 
TECHBICWL SUMHARH 

ONE OBrPECTIBE O F  T H I S  WORK I S  TO GENERATE INJECTOR BBD THRUST 
HBER DESIGN CFTTERTA A N D  ll TECHVOLOGP B a S E  FOR L I Q U I D  ROCKET 

SPACECRAFT ENGINES IN THE 200 TO 5000-LB-THRUST CLASS U S I N G  THE 
SPACE-STORABLE ROPEELANT COnBIWRTfON O F  OF2/B2H6,  THE GOAL IS A N  
ENGINE CONCEPT HICH CAPABLE OF HDLTTPLE RESTARTS, UNEIIBITED 
DURATION, S I M P L I F I E D  DESIG I WND H I G H  PER ANCE. TETS WILL BE 
ACCONPLISHED THRB GH A COORDINATED PROGRA ICeI GENERATES 
O P T I E I Z A T I O N  P A R A  ETERS WHILE PRODUCT 
PERFORB ANC E STAB L I T Y ,  HEAT FLUX, CO 
A N D  S U I T A B I L I T Y  O F  VARIOUS COOLING TECHHTQUES. BOUNDARY' O R  
RADIATION-COOLED THRUST CHAHBERS AS WELL AS MORE COHPLEX COOLING 
TECHNIQOES BASED ON HEAT P I P E S  WILL BE EVALUATED. REDUCTIO?? O F  HEAT 
FLUX WILL BE ACTIVELY PURSWED THROUGH THE USE OF TECHNTQUES SUCH A S  
HIXTURE RATIO G R A  'TENTS AT THE WALL AND F I L N  COOLING, COOLING 

FPECTS ON PERPOR ANCE WILL BE STUDIED. ANOTHER OBJECTIVE O F  THE 
ORK I S  TO PERFEC A SPONTANEOUS CATALYST BED F O R  BOWOPROPSLLANT 

RYDRAZINE DECOPIPOSITION BASED ON B POROUS MONOLITHIC RETALEIC 
SUBSTRUCTURE, SUCH A CATALYST I S  REQUIRED TO WITHSTAND THE HIGHER 
OPERATING TENPERATURES O F  HYDRAZINE/HYDXAZINIUM NITRATE PROPELLANT 
BEENDS BEING CONSIDERED FOR HIGHER S P E C I F I C  I PULSE MONOPROPELLANT 
APPLICATIONS., A THIRD GOAT, I S  TO DESIGN, FABRICATEI AND TEST A 
THRUST CHAMBER ASSEMBLY F O R  FLUOR I PROPELLANTS THAT I S  
CAPABLE OF OPERATING I N  EITHER A LANT OR B BIPROPELLANT 
BODE, S U C H  A MOTOR I S  O F  TNTEREST F O R  CERTAIN ANTICIPATED SPACECRAFT 
APPLICATIONS, BECAUSE I T  WOULD BE CAPABLE 
TRAJECTORP CORRECTION A N D  ORBIT INSERTION 

RTOP NO, 128-31-76 TITLE:: THRUST CHAKBERS A N D  INJECTORS 
ORGANIZATION: LE 
BONITOR: 
TECHNICAL S U ~ ~ A R Y  

UNDERSTANDING O F  INJECTOR A N D  I N J E C T I O N  ELERENT DESIGN EFFECTS ON 
BOTH COHBUSTION E F F I C  THRUST CHANBER HEAT TRANSFER, ALONG 
WITH DEVEEOPHENT O F  I ATERIALS AND CHAHBER FABRICATION 
TECHNIQUES FOR LOWER COST, R HEAT FLUX, AND 
F L E X I B I L I T Y  (FOR CHANGES I CONDITIONS 
I ~ ~ R O ~ E R E N T S  I N  THE A B I L I T  I T H  H I G H  HE 
BE OBTAINED THROUGH THE DE ENT O F  REFRILCTOR 
COATINGS APPLIED T ENERBTIBE CHAiYSERS, 
INJECTOR TECHNOEOG I L L  BE UNDERTAKEN TO 
PROVIDE KNOWXEDGE pi DESIGN VARIABLES UPON 
COHBUSTPOEJ E F F I  N HEAT FLUX TO THE THRUST CHA 
TBESE P R O G R A H S  ALLY TO THE HTGH E 
CRYOGENIC BND S TS,  ALTHOUGH @ANY OF THE 

THE OBJECTIVE OF T H I S  PROGRBH I S  TO PROVIDE A BETTER 

0 OTHER P'ROPELLA 
ALL fiTTHTUDE CONTROL S I Z E  
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ROCKET THRUSTERS FOR USE ON AB ORBITING S P I C E  STATIO 
-0XHGEH-PIETHANE PROPEEEBNT, DEVELOP 

CATALYST BEDS FOR HYDRAZINE DECO P O S I T I O H  WILL BE I N I T I A T E D ,  

RTOP NO, 128-31-80 TITIEE: PROPELEW T PROPERTIES A N D  PERFORFIANCE 
ORGAWIZATHOH: J E T  PROPULSIOW LAB, 

ONITOR TEE, 2 1 3 - 3 5 4 - 2 5 4 6  

I S  EFFORT I S  TO 
THE BEHAVIOR O F  
CECRAFT, RE 
SPONS. THE 
YGEN DIPLUOR 

OTHER PROPELLANTS INCLUDING L I Q U I D  FLU 
TETROXIDE; N204) ; HYDRAZINE 

RTOP NO, '828-31-90 TITLE:  CO ON AND I G N I T I O N  

MONITOR :: PRIEM, R ,  J ,  TEE. 2 1 6 - 4 3 3 - 4 0 0 0  
TECHNICAL SUPIElARY 

THE OBJECTIVE O F  T B I S  WORK I S  TO PROVIDE NEW TECHNOLOGY I N  THE 
AREA OF COPIBUSTION A N D  I G N I T I O N  PHENOHENA I N  L I Q U I D  ROCKETS, WHICH 
C A N  BE USED I N  FUTURE SPACE AND LAUNCH VEHICLE ENGIPJES TO OBTAIN 
INPROVED R E L I A B I L I T Y  STABLE COMBUSTION, CONTROLLED I G N I T I O N  A N D  
RESTART, NO COHBUSTIO CHAMBER HOT S P O T S ) ,  H I G H  PERFORMANCEB A N D  
REDUCED DEVELOP ENT COSTS, A PRELIflINARY INVESTIGATION WILL ALSO BE 
I N I T I A T E D  TO DETERPIINE WHETHER L I Q U I D  ROCKET COPISUSTION TECHN0LOGY 
C I N  %E APPLIED TO CONTROL THE A I R  POLLUTION CAUSED BY INTERNAL 
COHBUSTION ENGINES, THESE OBJECTIVES WILL BE ITTAIBED THROUGH: 1 
THEORETICAL STUDIES T DELINEATE THE IHPORTAN DESIGN PARAMETERS FOR 
AC HIEBIN G H I G H  PERFOR INCE RND R E L I A B I L I T Y ,  2 EXPERIMENTAL STUDIES 
TO YIELD QUANTITATIVE KNOWLEDGE TO DEMONSTRAT THE VALIDITY OF 
S P E C I F I C  THEORETICAL APPROACHES AND/OR DESIGN P A R  ETERS, A N D  3 
FXPLORATORB STUD ES TO INVESTIGATE NEW TECHUIQUES 
APPROACHES THAT I L L  A I D  I N  OBTAINING H I G H  PERFOR 
R E L I A B I L I T Y ,  

ORGANIZATION: LEWIS RESEARCH 

RTOP NO, '828-3'8-30 T I T L E :  CO BUSTION A N D  I G N I T I O N  
ORGANIZATION: J E T  PBOPULSION LABORATORY 
HONITOR: BEERS, J. TEL. 2 1 3 - 3 5 4 - 2 5 4 6  
TECHNICAL SU 

PROCESSES I N  A L I Q U I D  PROPELLANT ROCKET ENGINE ARE BEIWG CONDUCTED I N  
ORDEB TO PROVIDE DESIGN C R I T E R I A  REQUIRED FOR THE W P R I O R I  
SPECIFICATIOW OF STABLE, RELIABLE, A N D  H I G H  PERFOR ANCE ROCKET 
ENGINES UTIEIZIWG H I G H  ENERGY L I Q U I D  PROPELLANTS, T H I S  INFORHATIOW 
WILL BE USED I N  WORK UNDER THE RTOP, ENTITLED e*LIQUID ROCKET THRUST 
CHWUBER A N D  IHJECTOR DESIGYgp (128-34-76) ,  BB THE 731 PROGRAH BD 

EXPERIMENTAL A N D  BWALYTICBL INVESTIGATION O F  THE COI'IBUSTION 
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EWPERIHENTAE ENGINES IIND 33P USER AGEBCIES SUCH AS O H S F  AWD OSSA TO 
TPIPBOVE THEIR ENGINES, THE 9PL PWOGRAB OH COHB'IBSTIQW I@STWBPLITI 
R I L L  BE DISTHWGUISHED FROR THAT OF OTHER AGEHCIES BY THE EEPHWSPS OR 
THE DETOITAPPON-LIKE CHAR&CTERISTICS O F  TRARSITION TO AND SUSTEIANCE 
OF THE DESTRUCTIVE PESONBNT COfiBUSTION BODE, MEANS FOR IWHIBPTIEG 

D CONTRBELPWG SUCH DISTGRBWBCES VILE BE SOUGHT, 
~ E R N ~ E ~ ~ ~ I D I S S T R ~  EFFORT TO STANDARDIZE ON THE HETWODOLOGY A 

PROCEDURES U T I E I Z E D  I E CALCULATION O F  PERFORBWNCE OF ROCKET 
ENGIVES -- PARTICULAR S APPLIED TQ TIHE EXTRAPOLATIOB TO 
PERFORHANCE H I  SPACE GROTfHD LEVEE SUB-SCWLE EXPERINEHTS WILE BE 
COORDINATED, THE SOF E REQUIRED TO IHPEEMENT A N D  THE HETHODOLOGY 
WILL BE DEVELOPED, 

RTOP NO,  128-31-95 T I T L E :  HEAT TRANSPER A N D  FLUID FLO 
ORGANIZATION: LANGLEY RESEARCH CENTER 
RONITOR: WHITCOPIB, R ,  T, T E L e  703-827-2252 
TECHNICAL SISHRARY 

A ROCKET EXHAUSTING INTO EITHER A OVIHG OR A Q U I E  
OSPHERE CAUSES, THROUGH VISCOUS I N T  RACTION, SUBSTA 

RES OP THE SURROUNDING FLOW FIELD.  
INCLUDING FORCES, BOHENTS, PRESSURES, BD FLOW F I E L D  SCHLIEREN 
PHOTOGRWPHSB ARE BEING OBTAINED FOP. S I  ULATED EXHAUST FLOW I N  ORDER 
TO IDENTIFY THE BASIC CHARACTER O F  THE INTERACTIONS A N D  TO PROVIDE A 
SOUND BWSHS FOR THEORETICAL ANALYSIS, PROPULSIVE, ATTITUDE CONTROL, 

FLOWS ARE BEING INVESTIGATED, I D E N T I P I C A T I O R  OF 
L AS STEADY FLOP INTERACTIONS ARE SOUGHT, THE 

I N I T I A L  COED G OrJS N 2  SPHULATION TECHNIQUE IS BET PROVED BY THE 
G A S  H I X I N G  CAPABILITY S O  THAT THE EXHAUST GAH 

WIDE RANGE. F O R  T H I S ,  A GASEOUS SF6 SUPPLY I S  
PROVIDED A N D  CAPABILITY OF FRQH 0 PERCENT TO 100 PERCE T O F  EITHER 
GAS---- 

RTOP NO, 128-31-95 T I T L E :  BEAT TRANSFER A N D  FLUID FLOW 

RONITOR z GREGORY, J, V, TEL. 2 6 4 - 4 3 3 - 4 0 0 0  
ORGANPZATIOI: L E R I S  RESEARCH CENTER 

S OF T H I S  PROGRAB ARE TO PROVIDE IBPROVEHENTS IPV 
THE TECHNOLOGY A N D  INCREASED UNDERSTANDING O F  HEAT TRANSFER AND FLUID 
FLOW PROCESSES I L I Q U I D  ROCKET THRUST CHA BERSe R E L I A B I L I T Y ,  
WEIGHT, A N D  PERF REtlANCE A N D  AREAS SUBJECT 0 IHPROVEMENT I N  BOTH 
CURRENT A N D  FUTURE ROCKET ENGINES THROUGH A BETTER UNDERSTANDING O F  
SUCH PROCESSES, P I  THE HEAT TRANSFER AREA, EFFORTS WILL BE DIRECTED 
TOWARD I R P R  VING OUR ABILITY TO COOL ROCKET ENGINES I N  H I G H  HEAT FLUX 
SITUATIONS ENGINES U S I N G  SPACE STBRWBLE PROP 
HYDROGEN-FL E, OR H I G H  PRESSURE HYDROGEN-OXYGEN 
SPECIAL HEAT TRANSFER SITUATIONS,  TRANSPIRATION, F 
CONVECTIVE C O O L I N G  ARE THE P R I N A R H  TECHNIQUES O F  INTEREST, I8 THE 
FLUID FLOW AREA, EXPERIEENTAL AND ANALYTICAL EFFORTS WILk INCLUDE 
EVALUATION O F  EFFECTS ON N O Z Z L E  PERFORHBWCE O F  CHEBICWE DISSOCEWTION 
PECULIAR TO H I G H  ENERGY, H I G H  TEHPERWTURE PROPEEEWNTS, 



RTOP VO, 128-31-95 TITLE:: HEAT TRWNSFER A N D  FLUID FLOW PROCESSES 
ORGANIZATION: J E T  PROPULSION LIIBORATORY 
EQNITOR :: REEKS, P,  J, TEE. 2 1 3 - 3 5 4 - 2 5 4 6  
TECHWICAL S U H B A R Y  

THE OBJECTIVE OF T H I S  WORK IS TO ADVANCE THE STATE O F  THE ART O F  
HEAT TRWNSFER A N D  FLUID FLOW; SPECTFICALLP FLOW I N  AND BEYOND ROCKET 
MOTOR WOZZLES, ONE GOAL I S  TO ENHANCE THE CAPABILITY O F  L I Q U I D  
ROCKET MOTOR NOZZLES A N D  REDUCE HEAT FLUX THROUGH THE USE OF RADICAL 
PTOZZLE SHAPES, A BETTER QUANTITWTIVE K N O  LEDGE OF BOUNDARY LAYER 
PHENOHENA I N  NOZZLES MUST ALSO BE DEVELOPED TN ORDER TO PREDICT THE 
SPATTAL LOCATION O F  THE BOUNDARY LAYER AFTER I T  LEAVES THE NOZZLE, 
THE RADICAL NOZZLE BPPROACH OFFERS TBE P O S S I B I L I T Y  OF DRASTICALLY 
REDUCED HEAT TRANSFER LOADS TO ROCKET ENGINE THRUST CHAMBERS A N D  
THEREBY PERMITS THE USE OF S I M P L T F I E D  COOLING TECHNIQUES F O R  H I G H  
ENERGY SPACE-STORABLE PROPELLANT SYSTEKS, THESE SAME ANALYTICAL 
TECHNIQUES COULD BE EXTENDED TO COVER INTERACTION OF EXHAUST JETS 
WITH EXTERNAL FLOW A N D  BODY SHAPES. ANOTHER GOAL I S  THE APPLICATION 
OF REGENERATI E COOLING TECHNIQUES TO TT-IRUST CHAMBERS FOR THE 
SPACE-STORABLE PROPELLANTS OF2 AND B2H6. ROCKET ENGINES CAPABLE O F  
SUSTAINED OPERATION FOR PERIODS OF UP TO 1000 SEC, ARE CRITICALLY 
NEEDED FOR SUCH POTENTIAL FUTURE APPLICATIONS AS THE SPACE-STORABLE 
PROPULSION BODULE (RTOP 7 3 1 - 1 2 - 4 2 )  THE REGENERATIVE APPROACH H A S  
BEEN SHOWN TO BE FEASIBLE FOR TFIIS PROPELLTINT COMBINATION A N D  OFFERS 
H I G H  PERFORMANCE, PIATERIALS COHPATIBILITYI  DURABILITY, A N D  
R E L I A B I L I T Y  

RTOP NO. 128-32-60 TITLE: SOLID PROPULSTON SYSTEKS 

ONITOR: DRALEY, E. C, TEL. 703-827-3285 
ECHHICBL SUHMARP 

ORGANIZATION: LAHGLEP RESEARCH CENTER 

THE OVERALL OBJECTIVE O F  T H I S  PROGRAM I S  TO DEVELOP NEW A N D  
IMPROVE E X I S T I N G  ATTRIBUTES O F  CHARACTERISTICS O F  SOLID/SOLID-DERIVED 
PROPULSION STSTE S AS CANDIDATES TO ACCOMPLISH PROPULSION FUNCTIONS 
REQUIRED F O R  PRO ABLE FUTURE N A S A  MISSIONS. THESE CHARACTERISTICS 

A Y  BE OPERATIONAL, PHYSICAL OR I N T R I N S I C .  WORE S P E C I F I C  OBJECTIVES 
DEMONSTRBTING A N D  EVALUATING A STERILIZABLE SOLID 

SYSTEW SUITABLE FOR PLANETARY EXPLORATION MISSIONS, ( 2  
DEVELOPING A N D  EVALUATTNG RETHODS F O R  P R O V I D I N G  S O L I D  ROCKET MOT0 
WITH IMPROVED C A P A B I L I T I E S  TO WITHSTAND EXTENDED ENVIRONMENTS, AND 

DEHONSTRATING I N  MOTOR HARDWARE THE TECHNOLOGY NECESSARY TO 
VTDE HIGHLY RELIABLE HIGHER PERFORMAHCEB LOWER COST, A N D  MORE 

VERSATILE SOLID/SOLID-DERIVED PROPULSION SYSTEMS, THE DEVELOPMENT 
A N D  DEHONSTRATION O F  STERILIZABLE SOLID ROCKET MOTOR TECHNOLOGY WILL 
BE COHTINUED I N  FP 71. AEROJET WILL ATTEMPT TO DEMONSTRATE I T S  
CANDIDATE PROPELLANT/LINER SYSTEM F O R  T H I S  EXTENDED THERMAL 

ALL MOTOR HARDWARE IDENTICAL TO THAT USED BY UNITED 
TECHNOLOGY CENTER (NASI-8937) I N  A RECENT UNSUCC SSFUL PROGRAM WHICH 
ENCOUNTERED SEVERE TECHNICAL D I F F I C U L T I E S .  ATTE P T S  TO DATE BY 
OTHERS TO DEVELOP STERPLIZABLE S O L I D  ROCKETS HAVE ALSO BEEN LARGELY 
UNSUCCESSFUL. THE E F  THER EXTENDED ENVIRONPIENTS ( T I R E ,  

RADIATION, TE LIKELT TO BE ENCOUNTERED I N  FUTURE 
ISSIOPiS SUCH AS TTLE, SPACE STATION, AND PLAHETARH 
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EXPLORATIOB RPSSIOBS ON TPIE BALLISTIC,  PHYSICAL, A N D  CRBHICAL 
PROPERTIES O F  THPICRL PROPELLANTS A N D  REPRESENTATIVE SOLID IROCTET 
S I S T E R S  (CASE/TNSUEATOR@nBER/~ROPELL~NT~ WILL BE INVESTIGATED, 
WNBLHTICAL A N D  EWPERPNEWTAE STUDTES WILL BE CONDUCTED TO EVALUATE, 
A N D  IHPROVE PF WECESSBRH, THE BBIEIT'B O F  SOLID ROCKETS TO ACCOB 
THESE ENBIRONHEWTS, SEVERAL PROMISING SOLID/SQETD-DERIVED 
[RON-CRYOGENIC) CANDIDBTE PROPDLSION CONCEPTS WILL BE EXPLORED 
THROUGH STUDIES A N D  HARDWARE DEHONSTRATIONS TO DETEREIBE THEIR 
POTENTHWH, FOR INCREASED PERFOR BRCE, LOWER COST, BIGHER RELIABTLITP  
A N D  F L E X I B I L I T Y ,  

RTOP NO. 128-32-60 TITLE:  SOLID PROPULSION SPSTEHS 

HONITOR: HEEKS, P, J, TEL, 2 1 3 - 3 5 4 - 2 5 4 6  
ORGANIZATION: J E T  PIiOPUESTON LBBORATORY 

I S  A BROAD BASED APPLIED RESEARCH PROGRAM TO 
INVESTIGATE A N D  EVALUATE THE INTERFACES AND ENVIRONHENTS PECULIAR TO 
THE LOW THRUST END B U R N I N G  CONCEPT O F  SOLID PROPELLANT EOTORS. THOSE 

S OF COMPONENTS, HATERIALS, A N D  PlOTOR PERFORFIANCE WILL BE 
S O  THAT THE LOW THRUST LQRTG BURHTEG TIME MOTORS CAN HEET THE 

SPACECRAFT REQUIRE ENTS F O R  FUTURE N A S A  OUTER PLANETARY I S S I O N S  SUCH 
AS JUPITER-ORBITER.  THE P R O G R A H  WILL BE ACCOMPLI 
IN-HOUSE EFFORTS A D BY INDUSTRIAL CORTRACTS, CO 
EVALUATIONs A N D  DE ONSTRATIOW I S  REQUIRED OF THE 

WENTS, WHICH MEET THE PROPULSION REQUIREMFNTS FOR LONG 
I S S I O N S ,  T MS OF INERT COMPONENT ASSOCIATED 
R N I N G  T I R E  LOW THRUST ( 1 8 0 0  LBS. HOTORS WILL 

BE EVWLUATED, N A N D  COST-EFFECTIVF HATERIALS F O R  NOZZLES, CHAMBER 
INSULATION, A N D  TOR I N I T I A T O R S  I L L  RE STUDIED TO I H P R O V  
FABRICATION TECH DESIGN, A N D  MOTOR PERFOR 
EVALUATION O F  THES I L L  BE ACCOMPLISHED ON THE 
DESIGNED %ON-GELLING SOLID PBOPELLRNT TEST MOTORS. IHPROVED 
COHPONENT PERF RHAWICE WILL BE DENONSTRATED ON FLIGHT- YPE HARDWARE. 
ADDITIONAL KVO LEDGE I S  REQUIRED O F  THE ASSOCIATED CO PLEX PROCESSES 
WHICH OCCUR D U R I N G  THE MANUFACTURE, STORAGE, A N D  F I R I N G  O F  SOLID 
PPOPEELANT HOTORS I N  THE LO THRUST REGIONS, WORK I S  BEING CONDUCTED 
TO SOLVE THE PROBLEMS O F  LOB ACCELERIiTION IGNITION A N D  COHBUSTION 
INSTABILITY O F  SOLID PROPELLANTS, INVESTIGATION INTO THE OXIDIZER 
TlaRIABLES WHICH CAUSE PROPELLANT I N S T A B I L I T H  S I L L  BE CONTINUED. 

RTOP NO,  128-32-61 TITLE:  PYROTECHNIC SYSTE S ENGINEERING 
RGANIZATION: LANGLEY RESEARCH CENTER 
ONITOR: DRALEY, E. C, TEE,  703-827-3285 

I S  TO DEVELOP A N D  DE 
ADVANCED PHROTECHN OLOGH F O R  THE SPACE S 
SPACE STATION WITH HAJOB EEPHASIS ON IMPROVED RELIABILITY,  COST A N D  
PEWPORP¶AN@E, I N  REASING SPACECRAFT SOPHISTICBTION HA 
DEESANDS FOR H I N T  UR S I Z E S ,  BROADER SPECTPUH O F  PERFOR 

IBATIOW OF THE UNDESIRhBLE EFFECTS O F  PHROTECHNIC 



SPACECRAFT SYSTEMS (MECHANICAL SHOCK, S OFE, DEBRIS) AWD ~ ~ N ~ ~ U ~  
REDUBDANCY CO POU-eBDHBTG THESE REQUIREHENTS I S  THE NECESSITY FOR 
DEHOBSTRATING T E R E L I A B I L I T Y  OF PYROTECHNIC SYSTEHS F O R  THE LONG 
DURATION, EWTREHE ENVPR ENTS O F  THE SHUTTLE A N D  STATION, 
NONDESTRUCTIVE TESTING HNIQUES ARE REQUIRED TO IDENTIFY C 

YROTECHNIC CO NEPJTS, STANDARDS FOR PYROTECHNIC 
S, S P E C I F I C A T  S, TEST TECHNIQUES ABD EQUIPMENT, 

TECHNIQUES TO ESTABLISH PERFORMANCE A R G I N S  AWD R E L I A B I E I T Y  BRE 
PYROTECHNIC CONCEPTS WILE 
T S B  SUCH BS TOTAL CONTAIN 

PRODUCTS A N D  SHRAPNEL, AND REUSEABIEIT 

28-32-70 TITLE:: COBPONENTSp ATERIALS, A N D  SUBSYSTE 
ORGANIZATION: J E T  PROPULSION LABORATORY 
NOWITOR : HEEKSI P. J. TEL. 2 1 3 - 3 5 4 - 2 5 4 6  
TECHNICAL SUR 

PYROTECHNIC YSTEH TECHNOLOGY REQU FOR FUTURE PLANETARY MISSIONS, 

EVALUATION O F  THE EFFECTS O F  NEW ENVIRONHENTS ON PYROTECHNIC SYSTEMS, 
IHPROVED ANALYTICAL METHODS F O R  I N I T I A T O R  AND DEVICE DESIGN B N D  
EXPERIMENTAL DETERMINATION O F  EXPLOSIVE COHPOUND CHARACTERISTICS 
WHICH ARE U T I L I Z E D  I N  PYROTECHNIC SYSTEHS. T H I S  EFFORT I S  TO BE 
CONDUCTED THROUGH IN-HOUSE A N D  CONTRACTED EFFORTS BY TNDUSTRIAL AND 
GOVERNMENT RESEARCH PERSONNEL. 

THIS Is A N  APPLIED RESEARCH PROGRA DESIGNED TO PROVIDE THE 

AREAS O F  I N  ZSTIGATION INCLUDE NE ITIATOR AND DEVICE CONCEPTS, 

RTOP NO. 128-32-70 TITLE:  COHPONENTS, MATERIALS AND SUBSYSTEMS 
ORGANIZATIOW: LANGLEY RESEARCH CENTER 
MONITOR: DRALEY, E, C. TEL. 703-827-3285 
TECHWICAL SUMElARY 

THE OBJECTIVE O F  T H I S  P R O G R A H  I S  TO INVESTTGATE. A N D  DEHONSTRATE 
COMPONENTS , MATERIALS I AND SUBSY S T E  S H A V I N G  THE POTENTIAL F O R  
INPROVED R E L I A B I L I T Y ,  COST EFFECTIVENESS,  A N D  PERFORFIANCE F O R  SOLID 
OR SOLID-DERIVED PROPULSION SYSTEHS. TFTTS PROGRAM INCLUDES (1) 
RESEARCH OB HATEBIAES FOR ROCKET HOTOR COBPONENTS A N D  PYROTECHNICS 

WOZZLES FOR ENERGETIC SOLIDS A N D  HYBRIDS, ENVIRONNENTBL EFFECTS ON 
A N D  CONCEPTS A N D  I 'IATERIaLS PO MOLDED S O U N D I N G  

DEHONSTRATION OF THESE AS CO PONENTS A N D  
DETEFFIINATION ABD INPROBE ENT O F  COMPOWEN 

TECHNIQUES A N D  INVESTIGATION O F  THE SEVERITY 
IMPROVEBENT I N  NONDESTRUCTIVE TESTING 

QOCKET MOTOR DEFECTS) e SATISFACTORY NOZZLE SYSTENS ACCOMMODATING 
COPIBUSTION TE PERATUFES T O  8500 DEGREES F AT H I G H  PRESSURES FOR 
HIGHLY EWERGE I C  S O L I D S  A N D  HYBRIDS DO NOT CURRENTLY E X I S T  AND HUST 
BE DEVELOPED. THE NOZZLE INVESTIGATION WILL CENTER PRTHARILY O N  
SURVIVABILITY THROUGH ACTIVE COOLING TECHNIQUES - BASS I N J E C T I O N  INTO 
THE BOUNDARY LAYER, SEVERAL PROMISING CONCEPTS WILL BE EVALUATED, 
DBPIONSTRATION OF A NOZZLE SUITABLE F O R  HYBRID ROCKET APPLICBTIONS BY 
PY 72  I S  ANTICIPATED, WITF! THE EXTEWDED DURATION O F  FUTURE N A S A  

TSSIONS SVCB BS SPACE SHUTTLE, SPBCE STATTON, A N D  LUNAR ABD 
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PLANETARY EXPLORATTON I m o L v r w z  HORE SEVERE ENVIRONMENTAL CORDITIONS 
A N D  INCREASED R E E I B B I E I T H  REQUEREBEBTSP THERE I S  A REED F O R  BETTER 
UWDERSTBNDING O F  THE TECHNOLOGY GOVERNING THE L I F E  & I D  PERFQRRANCE 
HECHANISPIS OF IGN~TERS/EEECTXOEXPLOSHVE DEVICES, FUHDWMENTAE STUDIES 
O F  EFFECT OF AGING, EXTENDED ENVIRBNREITTWE CONDITIONS, ETC, ,  ON 
DESIGN, HATERIWESB PERFORHANCEB A H D  OPERWTIONAE CHARACTERPSTFCS V I L E  
BE CONDUCTED, TEE POTENTPAE COST REDUCTTONS WHICH CAN BE OBTAIWED 
FROM THE APPLICWTTBN OF---- 

RTOP NO, 128-32-80 TTTLE: SOLID PROPELLANT TECHNOLOGY 
ORGANIZATION: J E T  PROPULSIQN LABORATORY 
PSONITOR: EEEKS, F,  TEE, 2 1 3 - 3 5 4 - 2 5 4 6  
TECHIgICAZ SUHHARY 

DEVELOPMENT O F  TECHNOLOGY TO BEET THE REQUIRERENTS OF FUTURE 
SPACECRAFT H I S S I O N S ,  CURRENT REQUIREHENTS ARE TO PRQVTDE 
HIGH-PERFORNANCEB LOW-ACCELERATION S O L I D  PROPELLANT ROCKET EYIOTORS FOR 
PROPULSION O F  FULLY DEPLOYED SPACECRAFT E r n e , ,  ORBIT INSERTIOES O F  THE 
PLANET, J U P I T E R )  e OBJECTIVE 1) DEALS WITH PROPELLANT 
DEVELOPRENT, A N D  0 HECHARICAL B HBVIOR, (1) 
PROPELLANT DEVELOP I T H  SHORT TER 
TERM GOALS, GOALS ORY INCLUDE T 
(WITH STATE-OF-THE-ART PROPELLANT SYSTEMS) O F  LOW BURNING RATE 

WITHOUT LOSS I N  PERFORMANCE ANI)  OF LOW-HODULUS FOREULATPOHS SUHTWBLE 
F O R  USE I N  THE CASE-BONDED END-BURNER CONFIGURATTOW, THESE TWO 
CHARACTERISTICS ARE F O R  THE PURPOSE O F  PRODUCING LOW-THRUST MOTORS 
FOR LOW ACCELERATION, A FURTHER SHORT-TER GOAL I S  THE EXTEWSIQH O F  
PROPELLANT T I R E  A N D  TEPIPERATURE STORBGE CW A B I L I T I E S  TO UP-GRADE 
REEIABTLITY D U R I N G  LOEG SPACE T R I P S .  THE C H I E F  LONG-TERH GOAL I S  TO 
INCREASE PROPULSION PERFORHARCE OF SUCH FROPEELANTS AROUND I O  PER 
CENT BY U S I N G  BERYEL ECHANICAL BEHAVIOR STUDTES ARE ALSO 
ORIENTED TO LOHG TER SHORT TERW OBJECTIVES,  THE LONG TERN 
GOALS ARE TO DEVELOP A N  THEORY OF VISCOELASTIC BEHAVIOR, BY 
WHICH A KNOWLEDGE O F  BASIC MOLECULAR PARWHETERS WILL PER 
PREDICTION O F  PROPELLANT MATERIAL RESPONSE I N  A GENERAL1 
STRESS-TIME-TEHPERATURE FTELD; A N D  TO INTEGRATE THHS THEORY WITW A 
COBPREHEWSIVE STRESS AWWLYSIS PROGRAM TO CREATE, TOGETHER 
PROPEELANT DEBEEOPHENT ACTIVHTTES, W EETWBLE MOTOR-ORIEWTED 
TECHNOLOGY BASE, I N  THE SHORT TERRg ORE D E F I N I T E  KNOWLEDGE I S  
SOUGHT O F  F I N I T E  DEFORRATIQH, RUPTURE WS A FRACTTOW O F  MOLECULAR 
PARAEYIETERS A N D  I N  A ACROSCBPIC CONTEXT, BIN ER-FILLER INTERACTTONS, 
MATER1 AE CBAR ACTER I Z  TION I N  ENGINE S, STRESS ANALYSIS U S I N G  
LINEAR A R D  WOW-LINEAR VISCOELASTIC D ENGINEERPNG FAILURE 
CRITERIA.  BECAUSE THESE STUDIES INTERACT WITH QUALITY ASSURANCE, 
RESEARCH A N D  DEVELOP ESTRUCTIVE TESTING TECHNIQUES WHICH 
ARE SUITED TO SQLVD OTORS SYSTEHS AWD HICFl ARE IN THE 
VAEGUARD O F  THE STATE-OF-THE-ART WILL BE UNDERTAKER, 

THE TWO OBJECTIVES OF T H I S  PLAN WRE DIRECTED TOWARD TEE 
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PTOP 10, 128-32-86 TITLE:  PROPEZkABT RECHWWICWL BEHAVIOR 
ORGAWPZWTION: J E T  PSOPUESTON LAB 
ROBITORB, REEKS, P, TEE, 2 1 3 - 3 5 Q - 2 5 4 6  
TECHNICAL S U R E A R Y  

THE HAJOB GOAL OF THE PFOPELLIINT RECHA~JPCAE BEHAVIOR P R O G R A H  I S  
TO PROVIDE A N  UNDERSTARDIHG OF SOLID PROPELLWWT G R A I R  RESPONSE OVER 
THE DUTY CYCLE EWPERIEBCED EY BOTORS IR SPACECRAFT WPPEICATION, TO 
ACBIEVE A N A X I H U H  LEVEL OF CONFTDEICE I N  TPIE R E L I A B I L I T Y  O F  THE G R A I N  
STRUCTURAL PNTEGRIT'S, TO ATTAIN T H I S  GOALB PIECHWWICBE BEHAVIOR 
STUDIES ARE ORIENTED TO LONG TERE & N D  SHORT TERM OBJECTIVES.  THE 
LONG TERM OBJECTIVES BRE TO DEVELOP BIT OMNIBUS THEORY O F  QZSCOEEKSTIC 
BEHAVIOR BY WHICH A KROWLEDGE OF BASIC ROLECULWR PBRAHETERS WILE 
PERHIT THE PREDICTION OF PROPELLWWT BRTERIAL RESPONSE I N  A 
GEWERaLEZED STRESS-TTHE-TEHPERATURE FIELD;  ABD TO INTEGRATE T H I S  
THEORY' WITH W COWPREHENSIBE STRESS ANf-iXTSIS PROGRAH TO CREATE 
TOGETHER R I T R  THE PROPEEEAWT DEVELOPRENT A C T I V I T I E S ,  A RELIABkE 
MOTOR-ORIENTED TECHHOZOGI BWSE, IR THE SHORT TERH RORE D E F I H I T E  
KNOWLEDGE IS SOUGHT ON F I N I T E  RSFORHATIOR, RUPTURE WS FUNCTION OF 
HOEECUEAR PARAEETERS I N  ENGIHEERING TERMS,, STRESS ANAEHSIS U S I N G  
LHEEAR A N D  HONEINEAR VISCOELASTIC HODELS, WWD EWGPNEERIWG FWPLURE 
CRITERIA,  BECAUSE THESE STUDIES INTERACT WITH QUALITP BSSURRWNCE, 
RESEARCH A N D  DEVELOPBENT O F  NONDESTRUCTIVE TESTING TECHNIQUES WHICH 
ARE SUITED TO SOLID PROPELLANT BOTORS STSTEPIS BND WHICH ARE I N  THE 
VWHGUWRD OF THE STWTE-OF-THE-ART WISSL BE UNDERTAKEN, 

RTOP BO, 128-32-90 TITLE:: SOLID PROPULSION COHBUSTION A 1 D  KIFJETICS 
ORGBBHZWTHON: LANGLEY RESEARCH CENTER 
HONITOR: DRaWZEY, E ,  (5, TEE. 703-827-3285 
TECHNICAL S U H H A R Y  

KINETICS I S  TO ACQUIRE PERTINENT EXPERIEENTBE KNOWLEDGE AND 
DWDERSTWWDPWG O F  (? )  CONDENSED-PHBSE REWCTIOW hND GASIFTCWTIOW 
MECHgNISHS OF AEMONIUR PERCHEORWTE-BASED COHPOSITE PROPELLBNTS, 92) 

THE OBJECTIVE OF T H I S  PROGRWR IN SOLID PROPULSIOW COHBUSTTON AHD 

IHELNT GAS-PHASE REACTION WND HEWTQ WSS TRANSFER HECBBNISBS JUST 
VE BURNHWG PROPELLANT SURFACES, A n  931 THE GWSDPWABICS A H D  

BaLLfSTIECS O F  CERTAIN ROCKET CHWBBERS, S P E C I F I C  CONTRRCTED A N D  
IF!-HOUSE PROGRWE PEWNS COVER RESEARCH IIJ THE FOLLOWING AREAS:: 
EFFECTS O F  CONDENSED-PHRSE REACT10 S O N  PROPELLANT COEBUSTIOW, C 0 2  
kllSER PYROLYSIS - H B S S  SPECTRORETR O F  PROPELLANT INGREDIERTS, 
BMv180FTIUF! PERCHLOWATE/PROPEkLaNT S T B B I E I Z B T I O N ,  PROPEEEANT FEAWE 
STUDIES, WETBk COEBDSTION, ACCELERATION-INDUCED PROPELLART COMBUSTION 
EFFECTS, SOLID PROPELLANT IWSTAWTANEOUS BURRING RATE NEASUREREWTS, 
DEPRESSURTZWTIOE EXTINCTION O F  SOLID PROPEZLAWTS, WATER QUENCH 
EWTIWCTIOW, ABD I G B I T I O N  OF SOLID ROCKETS, 

RTOF NO, 128-32-90 T I T L E :  SOLID PROPULSION C0I"SBUSTIOW A N D  K I N E T I C S  
OWGWWIZATPOR: J E T  PROPULSION LABORATORY 
MOWITOR: EEEKS, P, TEL 2 1 3- 3 5 4-2 54 6 
TECHNICAL SUHBWRT 

THE OBJECTIVE O F  BERYLLIGH PWRTICEE COMBUSTIOR STUDIES I S  TO 
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UIDERSTAND THE HECHANISH S O  THAT IEYIPROVED COMBUSTTOW EFFICIENCH CAN 
BE OBTAINED WT LOW CHAHBER PPIFSSURES, THE STIIIDH OF THE CHEHISTRY O F  
THE CONBUSTION PROCESS I S  TO LEWD TOWhRD KOFE KNOWLEDGE BBOUT BOB 
PROPELLANTS SHOULD BE PORRULBTED TO IWPROVE THEIR STEADY STRTE A R D  
TRANSIENT COklBUSTION CHARACTERISTICS, THE APPROACH FOE BETAL 
COMBUSTION I S  TO USE S P E C I A L  LABORATORY E Q U I P  ENT STJCH B S  
HICROSCOPE, SCANNING ELECTRON MICROSCOPE, TO BSERBE HOW 

S LVELT, WGGEOPIEBATE, I G N I T E  A N D  BURN, B R A P I D  SCANNING 
ETER rs USED TO STEADY THE CHEPIICBL SPECIES WHTCB W B E  

RESOLVED I N  T I H E  BWD SPACE D U R I N G  THE COMBUSTION PROCESS, 

PTOP WO, 129-049-20 TITLE:  AFRO-FLUID DYPJAPSICS 
SPACE FLIGHT CENTER 

TEL. 2 0 5 - 4 5 3 - 1 1 2 0  

R K  WILL BE COVERED UNDER T H I S  RTOP. AERO 
FLUID DYNAMICS PROBLERS BY APPLICATION O F  THE VORTEX- 
TURBULENCE-ELE ENTS, A N  INVESTTGATION OF THE SCALE EFFECTS QF SEFSOR 
DIHENSIONS OPT HE VELOCITY-DISTRIBUTIONS WITH WIDELY V A R Y I N G  
EDDY-SIZES WILL BE DONE, F L U I D  PHYSICS RELATED WORK. WILE BE DONE BY 
HONITORING THE DISPERSION O F  HEAT A N D  HU I D I T Y  WITH BOTH 
ELECTROMAGNETIC A N D  HOT WIRE SENSORS. B S I C  FLUID PHYSI 
RESULTING TN NOISE CREATED BY HIGH SPEED AERODYNANSC FLO 
STUDIED, 

TICAL FLUID DYNAHICS 

HOPJITOR 2 TEL 4 15- 961-2265 

TO ACQUTRE A N  UNDERSTANDING O F  THE 
CONTROLLING PHYSICAL PARWWETERS I N  
SPECIFICALLY,  T5PS WORK WILE CO 

HEAT TRANSFEB, TRANS1 
ISPIS SUCH AS PHOTOCHE 

GAS K I N E T I C  THAT LEAD TO THE FORMATION OF A I R  POLLUTANTS, T R I S  WORK 
WILL BE UNDE'PT KEN THROUGH A C PHYSICAL SIFiUE 
'WHETEL TESTING , ANALYTICWE S I  PUTER SOLUTIONS 
THEORETICAL ANALYSIS, RESULTS WILE BE APPLICABLE TO ADVANCED 
WERONWUTlCAL SYSTEBS A N D  PROVIDE NECESSARY INPUTS F O R  DEVELOPING 
TXPROVED AIRCRBFT, 
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RTOP NO, 129-01-20 TITLE:  WERONBUTICAL FLUID DTBAHICS 

HOWITOR: LOFTIN, L e  IT,, JW, TEL, 703-827-3285 
~ R G A ~ ~ ~ A T ~ ~ ~ ~  LANGLEY RESERRCH CEPBTER 

ELL G I V E  WPB UWDERSTKWDING O F  BASIC FEUID DYNAHIC 
HECHWNISHS A N D  COHTROkkTNG PHYSICAL PBRAHETERS I N  BASIC PROEILET41S 

ARE EBPEQYED R I D  THE EFFORT FOR THE PRESEWT F I S C R L  YEAR CAW BE 
CHARACTERIZED BY THE FOLLOWIPTG A C T I V I T I E S ,  STUDIES OF SEPARATION A'PTD 
THREE-DPHENSIONWL BOUNDARY LiPYER ULEEaT BOUNDARY LWYERS, 
HWSS-TRANSFER EFFECTS ON BOUWD S ,  BOUNDWRY-LAYER 
TRANSITION, THE PREDICTIOEB OF OUT CONFIGURATTONS~ AND 
HPPERSOH I C  I N D  TUNNEL DEVELOP T ,  THE SNFORHWTION DEVELOPED WILL 

S K I N  F R I C T I O N  OR AIRCRAFT, 

ANT TO AERODY AHICS, BOTH THEORETICAL AND EXPERIHENTAE STUDIES 

AL PREDICTION OF CONTROL FORCES, HEAT TRWNSPER, BPTD 

RTOP NO, 129-01-20 TITLE:: AERONABTICAL FLUID DYNARICS 
ORGANIZBTION: JET PROPULSION LABORATORY 

QNITOR :: TEE e 2 13- 354- 6586 

ARE THE STUDY OF FUNDAMEWTAE 
ECHfiNISEJIS THAT OCCUR I N  AERONAUTICS A N D  

I N  THE ATFIBSPHERE. Et4PHASIS I S  CENTERED OW THE STABILITY O F  THE 
LABINWR BOUNDARY LAYER I N  SUPERSONTC FLOW A N D  O N  THE PHOTOCHEBECBE 
PROCESSES O F  A I R  POLLUTION. BOUNDARY LAYER S T A B I L I T Y  STUDIES ARE 
EFFECTED BY CLOSELY COORDINATED THEORY AND EXPERTBENT, THE PRESENT 

e THE BOUNDARY LAYER RESPONSE TO EXTERNALLY IRPOSED 
DISTURBANCES I S  BEING STUDIED BOTH EXPERIBENTRELY BWD TBEORETICALEY 

R E L I E S  HEAVILY ON THE UNIQUE PERFORHANCE OF THE JPH, W I N D  

TOWARD G A I N I N G  I N S I G H T  PWTO TRE RELATION BETWEEN 
A N D  FREE-FLIGHT OBSERVATIONS OF TRANSITION, THE CHEMICAL 

PROCESSES INVOLVED I N  BIR POELITTIOW ARE BEING STUDIED WITH A VIEW 
TOVARD THE ESTABLISHBENT O F  THE ROLES O F  BAIlIOBS POLLUTANTS I N  THE 
OVERALL PHOTOCHEPIICAL CBBIB,  THE KNOWLEDGE OF KEY CHEHICWE 
FIECHANISBS IS ABSOEISTEEP NECESSARY TO THE UNDERSTWNDING ABD RBTTONAL 
CONTROL OF POLLBTIOB PROCESSES, STUDIES O F  THE REACTIONS O F  WTOHIC 
OXYGEE 11ND OZOBE ARE CARRIED OUT U S I N G  PHOTOCHEHICAE TECHNIQUES 
PTONEERED AT T H I S  EABORATORH, 

RTOP 10, ?29-01-20 TITLE:  WERONWUTICRL FLUID DTWARICS 
ORGWNIZATPON: LEWIS RESEWRCF! CENTER 
FfONITOR: DETSSLER, R ,  G, TEE, 216-433-4000 
TECHNICAL S U  

O R  FLOWS OCCURS IN BTOE ATRCSAPT, J E T  I H J E C T I O N  INTO COHBBSTION 
CHAHBERS, J E T  FLWPS, NOZZLE FILM COOLIPTG AHD OTHER AERODPNARIC 
APPLICATIONS, THE FLO'GJ PBTTERNS CBN BE QUITE CORPLICaTED EVER FOR 
THE IWVISCfD CASE S I N C E  THE FREE STREANLINES BOUNDIEG TI32 FLOK 
R E G I O N S  PIUST BE F O U N D ,  FURTHER COEPLICATIONS ARE INTRODUCED BY 
FRICTION A N D  ENTRBINEENT EFFECTS BS WELL AS THE THREE D I E E N S I O N B E  

THE INTERACTION OF J E T S  WITH SOLID EOUWDBEPFS OR WITH OTHER J E T S  
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NATURE OF THE FLOW:, ANALYTICAL STUDIES ARE BEING HADE TO B I D  I N  THE 
PREDICTION O F  J E T  FLOW BEHAVIOR, OISE RESEARCR: THE BASIC FLUID 
HECHANICS O F  EXHAUST J E T  B O I S E  WILL BE STUDIED ANAL THCALLP A N D  
EXPERIMENTALLY, T H I S  WILE BE DONE FOR BOTH SUBSONIC A N D  SUPERSONIC 
JETS TO BETTER REVEAL THE NOISE PRODUCING PlECHANTSHS, THE PERCEPTIOW 
O F  SOURD WILE BE STUDIED I N  TER S OF THE RESPONSE O F  THE HUMAN 
HEARING SHSTEN TO A N  INCIDERT PRESSURE AVEFORH, A SONIC BOOB OR 
NOISE PRODUCING DEVICE PRODUCES A PR RE SIGNAL, THE PR 
SIGNAL RUST THEN BE EVALUATED I B  TER OF H U B A N  RESPONSE I 
DETERHIHE THE LO I S E  THAT WILL ACTUfiEL BE PERCEIVED, A 

SFER PUNCTIO AN PLUDITORY BEEN FORHUEATED, 
I L L  BE APPLI S SONIC BOO AVES AND HOISE 

SOURCES S O  THAT THE PSYCHOLOGICAL RESPONSE CAN BE EVALUATED. 

29-01-20 TITLE:: AERONAUTICAL FLUID DYNAMICS 
ON: N A S A  HEADQURRTERS 

HOWITOR: SCHWARTZ, I. R. TEL, 202-962-0179 
TECHNICAL S U M R A R P  

ACQUIRE A N  UNDEESTANDING O F  THE BASIC FLU 
CONTROLLING PHYSICAL PARAMETERS I N  PROBLE 
T H I S  RESEARCH I L L  BE PERFORMED I N  TRE AREAS OF: EXTERNAL FLO 
F I E L D S  SUCH AS COPSIPRE S I B L E  TURBULENT BOUNDARY LAYER 
TRANSFER EFFECTS, FLO S E P  AR ATION , THREE D I  MENSIONA L 
TRANSFER, A N D  THE TNFLUEHCE OF FREE STREAH DISTURBWNCES ON BOUNDARY 
LAYER S T A B I L I T Y  AND TRANSITION; AIRCRAFT ENBIRONEENT IWCLUDIIG CLEAR 
A I R  TURBULENCE A N D  GROUND FOG; ENVIRONHENTWL POLLUTION IHCLUDTNG 
SORIC BOOR GENERATION, PROPAGATION AND REDUCTION, AERODYNA 

THEORETICAL WND EXPERIBENTAE STUDIES ARE TO BE E 

PROPAGATION FROPI EEJGINE EXHAUST J E T S  WED ROTATING 
COMPRESSORS A N D  TURBIHES A N D  NOISE PREDICTION A N D  

MINIMIZATION, AND CHEMICAL AND SMOKE POLLUTION FROPS ENGINES, T H I S  
RESEARCH CONTRIBUTFS TO PRESENT A N D  FUTURE AIRCRAFT DEVELOPHENT 
P R O G R A M S  

RTOP WO, '129-01-21 TITLE:  INTERWAL FLUID DYNJBBICCS 

ONITOR:: SCHBARTZ, I, R e  TEL,  2 0 2 - 9 6 2 - 0 1 7 1  
ORGANIZATION: N A S A  HEADQUARTERS 

TECHNICAL SUNEARY 

ACHIEVE A BASIC UNDERSTANDING OF THE FLUID FLOW A R D  HEAT KED HASS 
TRANSFER I N  INTERNAL AND DUCTED CONFIGURATI HS, THE EFFORT WILL LOOK 
F A R  AHEAD A N D  IDENTIFY A N D  STUDY FLUID D Y N A  TC PROBEEPIS THAT MUST BE 
SOLVED TO ALLOW MAJOR ADVAEaCES I N  TECHPSOEOG e T H I S  RESEARCH UTLE 
INCLUDE THE FOLLO ING BREWS: a ,  FLOWS IN n x E * r s ,  DUCTS, ROTATING 
PIACHIIVERY, STUDIES O F  BOUNDARY LAYERS IH I S L E T S  VTTH CEN 
EFFECTS OF ADVERSE PRESSURE GRADIENTS AND TURBUEERCE; CHE 
KINETICS O F  COFSBUSTfON A N D  THE EXPANSTON OF' PROPUESTOB GASES THROUGH 
NOZZLES; INVESTIGATION O F  VORTEX FLOWS; FLOW TN ROTATTNG HACHIN 
INTERFERENCE EFFECTS, FLOW INTERACTION, EBPHASIS ON FLUID D Y N A  
PROBLENS O F  SUPERSONIC COWRESSORS; STUDY THE BEHAVIOR OF TH$ 

EXPERIMENTAL A N D  THEORETICAL STUDIES A R E  TO BE CONDUCTED TO 



TUQBULENT BOUNDARY LAYER IW THE RAHGE O F  REYROLDS WUBBERS A R D  
STAGNATION TERPERATVRE REGYNE RELE'FSABT TO SYPERSORIC TWEETS -TESTI%IG 
OF NEW TEEORETICAL PfODEES, TEBESTBGATION O F  VWBTOUS CONCEPTS FOR 

TN INTERNAL FEOH, STUDIES O F  HEAT TRWBSFZR IN COHPRESSIBEE TIUPBULENT 
BOUBDBRT LAYER FLOWS - TESTING NEW THEORETTCWE HIBDEZS FOR SUPERSOWTC 
AED FIHPERSON-IC PLOW REGIFYES; IWBESTIGWTTOBJS OF TEE DISTRTBUTIOB OF 
HERTIN@ I N  SHOCK-BOUNDARY EATER INTERACTHORS; INFLUENCE O F  SEPilR&TION 
fiWD REWTTWCHEEWT;---- 

HIGHER REYNOLDS NUBBER TRWPJSOWPC TUNNELS, B, HEAT TRANSFER PROBEEES 

RTOP WO, 129-07-21 T1TH;E:: INTERNAL FZUTD DYWBHICS 
OFGAHIZATIOR: L E B I S  RESEARCH CENTER 
MONITOR: G R B B A R ,  W ,  W, TEL, 244-433-4000 
TECHNICBE S;0BHARY 

TEE OBJECTIVE 71s TO PROVIDE THE KWOWLEDGE REEDED TO PREDICT A N D  
CONTROL THE BEHAVIOR O F  BOTH EOT GASEOUS VORKTNG FLUIDS ARD CO0kIHG 
FLUIDS 1% EBERGP-TRRYSFSR SYSTFHSS, THF: WORK IHCLTBDES EFFORTS IW FOUR 
DISTINCT RESEARCH WREAS, WHICH WILL BE DFSCRTBED SBPARATEEY: 
THERMODPWAWICS, TRANSPORT PROPERTIES,  HEAT TRABSFER, A N D  CHEMECAL 
K I N E T I C S ,  ALTHOUGH THESE AREAS ARE DISTINCT,  THE WORK I S  RELATED IN 
THAT I T  I S  ORGANIZED AROTJND PROBLEHS IR SUCFI ENERGY TRANSFER SYSTEUS 
AS PROPULSIQN A N D  POWER-GEFTERBFTOH DEVICE'So AND 9Ei9CTORS FOR THE 
CONTROL OF POLLUTAFJTS I N  TRE EXBAUST FFOH RECTPROCATIHG ENGINES, 
WIT8 TEE EXCEPTTON OP ACTUBL EXHAUST-GAS REACTORS, FULL-SCALE SYSTEHS 
ARE NOT STUDIED, TEE WPPFOBCH I S  WZiTHER TO STUDY PROPERTIES A N D  
PROCESSES APPLTCABLE T O  THE WHOLE CLASS O F  ENERGY-TRWBSFER SYSTENS, 
THEORETICAL BODELS O F  A PSOCESS QE,G,, TUFBUEEBT HEAT TRARSFER 09 

EXPERTHENTWE EEWSUREWENTS &RE BADE OF PROPERTIES (E,  G. REACTION 
FREEZING I N  A FLOBING L r Q n I D )  A R B  DEVELOPED B B D  TESTED B Y  E X P E R T R E N T ,  

RBTES OR DIFFUSION COEFFICPEWTS) A N D  THE VALUES ARE USED TN WNAEYZING 
THB BEHBVPQR O F  EiTERGT-TRBWSF3R SYSTEHS, 

RTOP NO, 129-09-21 T I T L E :  INTERRAE FLUID DYWWMCS 
ORGANIZBTHON~ &RES RESEWRCR CENTER 
HORITOR: GOODWIEB, G, TEE, 4 3 5 - 9 6 1 - 2 2 6 5  
TECHNICBE S U B R R R Y  

FLUID DYNAHIC ANAL'BSIS ARE R E I W G  STUDIED TO GWTPB B BASIC 
UWDERSTANDIWG O F  TBESE PPIEXOKEPJB RKICH WILL LEWD TO TEPROVED 
DIEGWOSTPC A I D S  F O R  PREDICTING' &LBD BOBITORIIG THE HEALTH WND 
PERFORHWWCE O F  ASTSOWWUTS, 

HIUM&N BLOOD FLOW A I D  OTHER BIORFDICWE PHENOPIEEA WHENABLE TO 

RTOP NO, 429-01-21 THTLE: IIWTERWWL FLUID DYNANHCS 
ORGANIZATION: J E T  FROPULSION LABORWTORY 
EONITOR: POWELL, R ,  8, TEL, 293-354-65e6 
TECHNICAL SURFIARY 

UEDERSTANDIWG OF THE F L U I D  FLOW A N D  HEAT ARD MASS TRANSFER IW 
THE GENERRL OBJECTIVE O F  T H I S  RTOP I S  TO ACHIEVE W BASIC 
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INTERNAL AND DIPCTED COBFIGURWTPOWS, INCLUDED I S  ('1) TEE DEVELOPRENT 
WND REFINEMENT O F  PREDICTION NETHODS A N D  [2$ THE CORRELATION OF 
EXPERIBEWTAL RESULTS FOR COHVEWIENT PRWCTTCWL USE A N D  CCHPlIRISOB WITH 
THEORY, T H I S  GERERAL INVESTHGATTON COBSTSTS OF W STUDY O F  THE FLUID 
DYBAEITCS A N D  HEAT TBAHSFER O F  SHOCK %?&BE PNTERACTIOKS WITH TURBULEBT 
BOUNDARY LAYER FLOHS IN THE REYNOLDS NUMBER AWD STAGEATHOW 
TEHPERATURE REGIEE RELEVANT TO H'BPERSOBIC INLETS,  THE INVESTIGWTION 
W A S  I N I T I A T E D  BECAUSE THE HEAT TRANSFER RATES I N  THE IWEET A N D  
COMBUSTOR REGIONS O F  HYPERSONIC VEHICLES CAB BE SUFFICIENTLY H I G H  TO 
REQUIRE S I G N I F I C A N T  COOLIBG, TEHPERATURE A N D  PRESSURE D I S T R I B U T I Q B S  
ACROSS THE BOUNDAR'SI EWBER OF HEATED A I R  FEOV I P g  THE V I C I N I T Y  O F  
INCIDENT WWD REFLECTED SHOCK WAVES WILE BE OBTAINED 
PROBES, EONGITUDINAL HEAT TRANSFER DTSTRIBUTPORS ALONG THE WALL OF 
DUCTED COBFHGURWTIONS WILL ALSO BE DETERMIWED, 

RTOP NO, "69-01-22 TITLE:  PHYSICAL G A S  DYRAHTCS 
ORGANIZATION: WBES RESEARCH CENTER 

TECHWICAE S U N  
OBITOR: GOQDVIWI G e  TEE. 4 1 5 - 9 6 1 - 2 2 6 5  

E OBJECTIVE O F  T H I S  RTOP I S  TO WCQDIRE A BASIC 
CBE90EOGHCAL UNDERSTANDING O F  FLUID BEBWBIOR I1 WHICH HOEECULAR, 

ATOMIC A N D  IONIC PROCESSES PEaY A STGHIFTCWWT OW COHTROELING ROLE, 
SW GENERA% THIS WORK WILE FOCUS ON PROBLENS TO BE FACED BY FUTURE 
B I S S I O N S  A H D  FOR BBICH A BASIC UNDERSTANDING WILL HWVE A EO 
BEHEFIT TO NASA, SPECIFICALLY THIS WORK WILE BE CONCERNED 
DYHAHIC LASERS, K I N E T I C S  O F  REACTIPJG GBSES, VERY H I G H  TEEPYRATUBE G A S  
TRANSFORT PROPERTIES,  RADIATIVE BEAT TRANSFER, RADIATIVE PROPERTIES 
OF GBSES, EQUIEIBRPUR A N D  WOWEQUILIRRTUPi FLOW F I E L D S ,  BOfJNDART EWYFR 

RAREFIED GAS DPIWFIICS, THE ORK WILL CONSIST O F  BOTH AINALPTICWL WRD 
EXPERIMEWTAL INVESTIGATIONS SIWG SHOCK TUBES, FREE F k I G H T  RANGES, 
VTWD TUNNELS, ARC SETS A N D  COHPBTER F A C I L I T I E S ,  THE RESUXTS WILE 
P I B D  WPPLICATIOH TW SUCH AREAS AS PREDICTION O F  CONVECTIVE ElND 
RADIATIVE HEATTNG TO BE ENCOUBTERED OW H I S S I O N S  TO VENUS, J U P I T E R  AND 
H I G H  SPEED RETURN TO EARTH, BWAEYSIS O F  THE BEHAVIOR O F  LASER HEATING 
SYSTENS B I D  LASER C O M ~ ~ ~ ~ C A T ~ O R  SHSTEEIS, ISOTOPE SEPWRWTTOW SYSTEMS, 
CERTAPI MILITARY S'BSTENS BS @EEL AS NE UNFORESEEH AREAS, 

ENA SUCH AS BOUWDAR'B LAYER-lIBLATION VAPOR INTERACTIONS A N D  

BTOP 80,  929-03-22 T I T L E :  PWHSICAE G B S  DYRAHPCS 
ORGWWHZATTOW: LZLNGLEH RESEARCH CENTER 
HONITOR : LOFTIB,  E, K e g  J R ,  TEL, 703-827-3285 
TECHNICAL SUBHWRH 

THE OVEBALIL OBJECTIVE IS TO OBTAIN BASIC URDERSTABDHIJG O F  M A N Y  
VARIED ASPECTS OF H I G H  ENERGY FLUID FLOWS THROUGH THE APPLICATION OF 
BOTH ANALYTICAL A N D  EXPERIMEBTAE APPROACBES, T H I S  WORK WIEL BE 
CONDUCTED PRI  CIPALLY IN-HOUSE ITW SORE CONTRACT SUPPORT, REAL G A S  
EFFECTS@ RESO T98G F R O R  THE INT RACTION OF A SPACE VEHICLE A N D  A 

ETAR'BP WTHBSPHERE, SUCH AS HOT G A S  RADIATION HEATING, G A S  CHE 
K I N E T I C S ,  HEAT TRAISFEW, RADIO BLACK-OUT, ETC, WILL BE INVESTIGATED, 
EFFORT WILL AkSO BE APPLIED TO THE DEVELOPEEBT OF H I G H  ElTHWEPH 
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Fi3C'BLICTIES AND EOB PRESSURE EBSTRUP?EWTWT%ON RS qELL AS TO S P E C I F I C  
STUDIES OF GWS-DTH&RPC EWSERSp PABTICLE-SURFWCE IRTERWCTHOBS, 
COR"lBUST"IF4 PROCESSES, ET@, FEE RESULTS OF THESE STUDIES WILL 
PRCREASE F E E  CWPSBBIETTP TO PREDICT THE FLOP ABOUT A 8  EWTRY VEHICLE 
I N C L U D I N G  DRAG,  HEWTXBfG, HWSS LOSS, RADIO T R A B S H I S S I O B ,  ET@, H I G H  
EIERGY PlBCIEPTHES DEVELOPED V I L E  BE BPPEPED T O  STUDY SOBE O F  THE 
AFOREBENTHONED EFFECTS, 

RTOP NO,  $ 2 9 - 0 1 - 2 2  T I T L E :  PHISICWE GAS DYEAHICS 
TION:: N A S A  HEWBQUARTEWS 

SCBWBRTZ, 1, W, TEL. 202-962-0471 
TECHNICAH, SUHPIARY 

THEORETICAL AWD EXPERIHENTAE STUDIES PARE TO BE COWDWCTED TO 
E B BASIC ~ H ~ N ~ B ~ ~ O ~ ~ ~ ~ C ~ ~  UNDERSTANDIWG OF FLOWS 11 WHICH 
LWR, ATOHIC WND I O N I C  PWOCESSES - BS SUC - PLAY A STGWIFlCA 
TROLLING ROLE, THE IWTEHT 15 TO IDEBTIF'  THE S I G H I F I C A N T  

PHYSICAL ASPECTS O F  PROBEERS RELEVAIT TO TBE NEEDS OF N A S A  AID FOCUS 
THE RESEWRCH EFFORT OH THESE, RESEARCH I S  TO BE PERFORHED I N  THE 

CONTINUOUS - RAVE CHE ICWL LASERS, G A S  D Y N A H I C  PXING BEBIBD SHOCK 
BABES, HOLECULAR E S I O N  LASER, AND 
WBEATIRG ENTRY OBJ - INFLUEPSCE OF 
TURBULENT HEW'S" TRANSFER INCLUDING THRE NAL EFFECTSp CHEHICAL 
NOW-EQBILIBRTUM, WED BOUHDAR AYER TRWNSITTBB; KINETTCS O F  REWCTIPSG 
GhSES; TRANSPORT P ~ E ~ ~ ~ E ~ W  I BET%COEPONEN PfiRTIAELP IONIZED GASES; 
ELECTRICAL FLUID PHEROHENW - ECTROHYDRODY ABICS; RAREFIED G A S  
DYNAMICS EICLUDHNG PIOEECULAR BEAH SURFACE IWTERACTION EXPERIHEISTS, 

AREAS OF: G A S  DYHAHIC L a S E R S  INCLUDING CONTPWUED RESEARCH ON 

FIELD A R A E H S I S ,  SHOCK STRUCTURE ANZiEPSPS, T H I S  
ICBBEE TO PLANETARY ENTRY, WBD PREDICTING PERPOR 
NCED AIRCRAFT SUCH AS HYPERSONIC AIRCRAFTB AEROS 

RECOVERABLE BOOSTERS, ARB ORBITHVG SATEEEITES,  

RTOP NO, 729-02-20 T I T L E :  Q U A N T U H  ELECTRONICS 
ORGWWIZATTOW: N A S A  HEADQUARTERS 
HOPSITOR: JOHMSOW, P, sa TEL. 202-962-6351 
TECHNICAE S U ~ ~ A ~ ~  

TO CARRY OUT UIJlQDE F U I D A  EBOTAE TBEQRETICAL AND EXPERIHENTAE 
RESEARCH I H  THE P H T S I C S  O F  Q U  BYTUB ELECTROBICS; LWSEBS, RASERS, WND 
RELATED DEVICES, T B I S  RESEARCH, WHICH FTLES GAPS I N  THE CENTERSg 
WORK, IS BEIBG CARRIED BUT TJBDER A N U  BER OF UNIVERSITY GRANTS, EACH 
H A V I N G  F O R  PRINCIPAL INVESTIGATOR 21 S HENTIST WITH W PIECORD OF 
OUTSTANDHUG WCHIETEHEET I N  ORIGINAL RESEARCH 333 T H I S  F I E L D ,  THESE 

ESTIGBTOBS ARE ALSO RBAILPABLE FOR COI?SIJLTATIBW BY CENTER 
E N T I S T S  AND ENGIWEERS, THE PURPOSE IS TO PROVIDE THE F U N D A H  

KNOWLEDGE RECFSSWRH FOR THE ADVAHCEHENT OF OPTICAL TECHNOLOGY 
CAB UTIETZE COHERENT RADIWTTON I N  ELECTRONIC C O ~ ~ U N I C A T I O N S ~  DISPLAY 
DEVICESo COHPUTERS A N D  GENERAL MEWSURENEWTS IENSTRU EWTWTIOI TO BE 
APPLIED IN PLANETARY EXPEORAFION, SPACE PHYSICS, WED AVIONICS, 
SUBJECTS TO BE INVESTIGATED INCLUDE SPECTROSCOPTB EIGHT SCATTERIBG, 
WND OPTICAL STUDIES O F  CRYSTBLLPHE, AHORPHOUS A I D  EIGHT 
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SEHHCOHDf3CTOWS, OTHER CRYSTALLHFlE SOLIDS AND OTHER SUBSTBNCES F O R  
LASERS, 

BTOP 80, 129-02-20 TITEE:  QURNTVH ELECTRORICS 
ORGWNIZATIOW: AHES RESEARCH CEVTER 
MONITOR; GOODWIN, G, TEE, 445-961-2265 
TECHNHCAL SU3RARY 

AHAEYSES O F  S P E C I F I C  T O P I C S  I N  THE PHYSICS OF' QUANTUH EEECTRONTCS 
THE GENERAL OBJECTIVE OF T H I S  RTOB I S  TO CONDUCT EXPERIMENTS AWD 

I T H  THE V I E g  OF DETER BIN@ THOSE WSPECTS O F  CBHEREHT EN RADPATIGR 
ARTICUEAREY BPPLICABL TO SPACE SCIENCE AND/OR TECWNOLOGH, 

SPECHPICALLY pt THE WORK I L L  BE CONCERBED UBNTITWTIBE 
EVWLUATIOBS OF THE PBPSICAE 

I O N  O F  THE EH RWDIATP 
S S I B N  O F  T H I S  RWDfRTP 
PIEBITS OB THROUGH lul ND I N  THE DETECTION O F  
DIAT'ICON. TBE P RPOSE O F  TRE P R O G R A B  I S  TO PROBHDE THE 

ECESSAR'P FOR THE DEVELOPBENT O F  A N  OPTICAL 
I L I Z E  COHERENT RADIATION IN CBFIiYUNICATHONS, 

ER TRANSHISSION, DrSPEA DEVICES, AND GENERAL HEASUREWEWT 
IBSTRUEEBTWTHOH TO BE APPLIED I N  PEABTETARY EXPLORATION, SPWCE 
PHYSICS, AND AVIONICS, 

IiTOP NO,  129-02-20 TITLE:  OUANTUH EEECTRONICS 
TTOW: GODDARD SPACE FLIGHT CENTER 

PEOTKIH,  H ,  H,  TEE, 301-982-5503 
TECHNICAL SUHHWRH 

CQWDUCT LABORATORY STUDY O F  BEYSICWE A N D  CHEHICBE PROPERTIES O F  
HPCH ARE RELEVANT TO PREDICTING THEIR BEHATIOR AS LASER 

ENPHASIS I S  OW WBTEFIALS WHICH NAVE NEVER BEER STUDIED 
F O R  THEIR POTENTIAL USE I N  LBSERS, THE M A I N  TASKS ARE: (1) 
URDERSTARDING THE E X C I T W T P G N - % ~ I S S I O W - D E G R A D A ~ ~ O ~  @ECHANISHS I N  
WVAIEABEE AND BEBEY DEVELOPED LASER BATERIALS; [ 2 )  ELUCIDATION O F  
TRANSFER OF EEECTRONIC EXCETBTIOR ENERGY COMVOH TO HOST LWSERS; (3) 
USE OF ADV&BCED SPECTROSCOPIC TECHNIQUES (EPIISSIOW, ABSORPTION, 
PLASH, L I F E T I H E ,  ELECY'ROY SPTN RESONANCE, NUCLEAR BAGWETIC RESOWANCE) 
TO EXPLAIN A N D  PREDICT THE PROCESSES TAFING PLACE FOLLOWING OPTICAL 

CBRREEATIWG LASER PERPOR ARCE VITH SPECTRAL CHAFWCTERTSTICS O F  
DIFFERENT BATEBIIILS, 

PUMPIRG; AND (4) DEVELOPMENT O F  THEORETSCWL FRAM3WORK ABLE O F  

YTOP NO, 129-02-2'9 TITLE: ELECTRON-VABE HE?TERBCTPOF!S 
ORGAWIZATIOW: N A S A  HEADQUARTERS 
EONITOR: JQHBSORII, P, S, TEE, 2 0 2 - 9 6 2 - 4 3 5 9  
TECHNICAL S U M N A R Y  

ELECTRICAL TRANSPORT PHENOHBHR SUCH AS IBTERACTPOH OF ELECTRONS WITH 
BCOUSTIC WAVES WHD OTHER LATTICE 'VIBRATIONS AS WELL AS VITH I R P F E S S E D  

THEORETICWE AE$D EWPERIHEWTWL RESEARCH TN TYF WREAS OF:: 
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ELECTRIC WND PIIBG'EilETTC FIELDS;  GENERATIOR A N D  AHPEIFICATPON PROCESSES 
IB SEHTCO@DUCTORS; SUPERCONDUCTIVITY PRYPJOPIEWA SUCB A S  PRPROBED 
PAIRING 072 ELECTRONS EITHER WITH OR BITHQUT IPTFRVEBTION O F  PHONOES 
TO PRODUCE XIGHER TEMPERATURE SUPERCONDUCT0RS;THIW FILR PHENOHFNW T O  
DETERHIHE ELECTRON INTERACTION WITH AN PEPERFECT OX IRCOBPEETE 
LATTICE UNDER COHDITTONS OF RESTRICTED ELECTRON EOTIOR CAUSED BY A 
PREDOMTWBHTLY THO DTPIENSIBNBE STRUCTURE-, S O L I D  STATE SPECTROSCOPY OF 
LASER ACTIVE ATOHS IH A CRYSTALLINE HOST EATTICF; AHQRPHOCJS 
SENICONDUCTORS TO PROVIDE TMPROVED WWDERSTANDIVG OF SWITCHING A N D  
HFEORH PROPERTIES S O  THAT TUESE UNIQUE CHARlCTERSITCS CWN BE USE 
FULLY APPLIED, T H I S  RESEARCH CORTRIBUTES TO THE DEVELOPWENT O F  NEW 
RED IMPROVED EEECTROWIC COEPONEWT'? AND DEVBCES NEEDED TO HEFT 
IBCRERSED SOPHISTICWTIOB A N D  R E L I A B I L I T Y  REQUIRENEWTS IH THE SPACE 
EXPLORATION AHD AVIPATIOR TECHNOLOGY PROGRAES, 

RTOP floe 129-02-21 TITLE::  ELECTROR WAVE INTERACTIONS 

EONITOR: LBUR'ENCE, J. C, T F L ,  216-433-6963 
TECHNICAL S U N H A R H  

ACHIEVE INTENSE, STEADY WAGBETIC FIELDS IN LARGE VOLUHE WITH A 

REQUIRES BOTH BASIC A N D  APPLIED RESEARCH ON WAYS TO I 
CURRENT DENSITY, OPERATING TERPERATURE, AND STRENGTH 
DUCTING MPATERIWES SUITABLE F O R  USE I N  LARGE COTLS, A SECOND 
OBJECTIVE I S  TO ACHIEVE BETTER UNDERSTANDING O F  THE PHYSICAL 
PROCESSES INVOLVED PH CORDUCTTON O F  ELECTRICITY BOTH 3 3  TYE NORMAL 
AID THE SUPERCONDUCTING STATE, WITH A VIEW TO INPROVING THE 
PERFORflWNCF OF ELECTRICAL COHPONENTS O F  AEROSPACE POWER ARD 
PROPULSION SYSTEP"IS, APPROACH: SUPERCONDUCTORS WILL BE STUDIFD 
THEORETICALLY AND EXPERIHEBTWLEQ ON BOTH PHYSICS A N D  EMGINEERIRG 

ORGAWIZATTON: LEWIS RESERRCB CENTPR 

OBJECTTVE: THE PRINARH OBJECTIVE O F  THE LEWIS PROGRAE I S  TO 

A S S  A N D  POTJER REQUIREWPNT, PROGRESS TO A R D  T H I S  OBJECTIVE 

LEVELS, r N  NOREAL ETALS A N D  SEEICOWDUCTORS THE GALVANO-MAGNETIC 
WGNPTORESISTANCE, HALL EFFECTo 

BE STUDIED, ESPECIALLY I N  HIGH 
QUABTTZATION I S  IklPOPITANT, THE PROCESSES OF EXCITATION AND 
DPSSOCIWTEOW O F  GRSES IN STRONG ELECTRIC B N D  HAGPJETIC FTELDS VILE BE 
STUDIED, THX INTENT I N  EACH AREA WILL BE T O  UNDERSTAND A N D  TO 
DEVELOP MATERIALS BATERIWLS A N D  PROCESSES WITH UMTQUE CRbRWCTERISTICS 
F O R  S P E C I F I C  APPLICATIONS, V A R I O U S  FOR S O F  SUPERCONDUCTORS (WIRE, 
RIRBOW, COHPOSITESB ETC,)  WILL BE T STED IN SHORT S A  
ACTUAL C O I L S  TO ASCERTAPR RELATIVE E R I T S  OF DIFFERE 
CONSTRUCTION TECHNIQUES, IHPROVED S PERCONDUCTING COM 
SOUGHT BY ARAILYTIC RBD EXPERBHENTAL EETHODS IN ORDER TO THPROVE 
SUPERCONDUCTTNG HAGIETS, THE H I G H  F I E L D  UPERCONDUCTIWG A N D  
CRYOGENIC BAGNETS, DEVELOPED I N  THE LERC AGNET TECHNOLOGY P R O G R A  
WILL %E USED PR SUPERCONDUCTOR AND GPALBAXOfiAGRETIC EXPERIilENTS, 
STUDIES O F  RAGNET SYSTENS V I L L  BE BADE TO BIHTWIZE WEIGHT &ED POWER 
REQUPREHENTS FOR SWPEQCOWDOCTIVITH KWGIET STSTEPIS TO OPERATP IN SPACE. 



RTOP NO, '829-02-27 THTZE: ELECTRON-WAVE INTERACTIOHS 

HOBITOR: NELSONS, C, 8, TELR 703-827-3285 
ORGW@IZATION: LANGLEY RESEWRCFT CEWTER 

BBD THEORETICAL STUDIES ARE CONDUCTED OR THE 
AGWITUDES O F  ELECTRON-FIELD INTERACTIONS I H  

D DIELECTRICS,  THESE STUD1 S A R E  RADE TO ASSESS THE 
B FOR FUTURE AGENCY REQUIRE ENTS PaND TO DEVELOP A 
I C E  TECYHOEOGH, RESEARCH 0 OPTICAL A N D  ELECTRICAL 

RESPOSSE IN DOPED ELEFIEYTAE ATMD COMPOURD SXEICONDUCTORS I S  PERFOR 
T H I S  RESEARCH INCLUDES BASIC EPR TUDIES, EEASURERENT OF THE I O N  

RANGE-ENERGY RELATPOISHIP,  GALBANO AGNETIC WEASWREHEWTS, STUDIES OF 
ELECTRBET TRAPBSPORT I N D  I STWBSEPTIES IN POLBR SE ICONDUCTORS, I N  
ADDITION, THE ELECTROHAGBETIC PROPERTIES OF DIELECTRIC El 
SOLIDS ARE INVESTIGATED. BASTC RESEARCH I S  BEIWG PERFOR 
BIOFiOEECULBR LEVEL TO DETERHINE THE NECHAETISM OF CELL DI: 

WTS ARE MADE O F  TRANSHEWBRANE POTEBTIALS WITH P R E C I S E  
DISTRIBUTION O F  S I G N I F I C A N T  IONS 

1 %  RESUkTS O F  TRIS RESEBRCH WILE 
THEN PROVIDE WN WNDERSTANDIWG OF THE INFLUENCES O F  V A R I O U S  SPACE 
E N V I R Q N ~ E N T A ~  FACTORS ON MAE@ PERFORMANCE I N  SPACE, T H I S  BASIC 
RESEARCH SUPPORTS THE DE ENT OF A QUAWTITATIVE MATHEBATPCAL 
THEORP ON THE EEECTRO-OS H E C H B N I S M S  INVOLVED I N  CONTROL OF 

CELLS LED TO TBE DISCOVERY 0F H I T O T I C  STIMULATION TAKING PEACE I N  
SARCOMA CELLS I N  CULTURE THROUGH IWTERCEELULAR BRIDGES, T H I S  WORK 

ITOTIC PROCESSES, I N  A CURRENT INVESTIGATIONl STUDIES O F  ABNORHAL 

UES TO DETERMINE I F  THERE I S ,  I N  FACT. INTERCELEULAR 
ICATIOPJ I N  H U H A N  T I S S U E ,  PART OF T H I S  WORK WILL REQUIRE 
PMENT OF' ULTRAHICRO TECHNIQUES F O R  HIGHLY LOCALIZED CHENICAL 

ANALYSIS O F  SUBCELLULAR STRUCTURES WITHIN HUEIAN CELES U S I N G  NEWLY 
AVAILABLE ELECTRON ICROPROBE INSTRUFIENTATION, 

BTQP NO. 129-02-21 TITLE:  ELECTROPB WAVE INTERACTIONS 
ORGANIZATION: J E T  PROPUESSCON LABORATORY 
HOBITOR: POWELL, R, 8, TEL. 2 1 3 - 3 5 4 - 6 5 8 6  
TECNNICAL SUHMARP 

THE INTERACTION OF E ECTRONS @ I T H  ELECTRIC A N D  GNETIC FIELDS..  I T S  
OBSECTIVE I S  TO PROVIDE BETTER UNDERSTANDING OF OSCILLATION, 
AHPEIFICATION A N D  DETECTION I N  THIN FILHS A N D  ICONDUCTTNG 
HBTERIALS; CERTAIN ASPECTS O F  SUPERCOBDUCTIBIT A N D  REFRACTIOR A N D  
ABSORPTIOW I N  SOLIDS, THE INTENDED APPLICATIO F THE KNQBEEDGE 
OBTAIHED I B  THESE EFFORTS I S  THE DEVELOP ERT OF BETTER COHPONENTS FOR 
SPACE ELECTRONIC SYSTEM DTJRIPJG THE CONING Y 
UNDERTAKEV 0 G S P E C I F I C  TOPICS:  
SUPERCONDUCT F I C  WREWS OF QUANTUM 

T H I S  I S  A PR'OGRA O F  EXPERIREWTAL AWD THE0 ICWL RESEARCH I N  

I D  STATE LECTROIIC PROPERTIES OF 
THIN- F I L  C INFORHBTIOl4 STORAGEI 

SPACE-@BARGE-EIHITED (SCL] CURRENTS IR SEHICONDUCTORS WWD HNSUEATORS 
A I D  (49 PHOTO-EFFECTS I N  T H I N  FILE SEHICOWDUCTORS, THIN F I L R  
SUPERCONDUCTOR INBESTIGBTIONS IWCLWDE BPPEICATPBWS OF THE 
JOSEPWSON-EFFECT TO CBHPUTER HEHORY CELLS IIRD INFRARED DETECTORSs A 8 D  



SUPERCONDUCTING THIN-FPLB TRARSHISSPOH LINES.  THEORETICAL aORK H 
CRYSTAL EIERGH BAIBDS, HQSECULAR ENERGY LEVELS WED EEECTROBIC 
PROPERTIES OF BETALS PQP1TS UETTHATEkP TOBARD IHPBOVED ELECTROIIC 
DEVICES, THIN-FILR BARRIER S T U D I E S  HAVE A S  W GOAL THE ~ E B ~ ~ O ~ ~ E ~ ~  OF 
WEB HIGH-SPEED CHARGE-STORgGE H?HEHBRH DEVICES, THE 
ADBAHCED SPWCECRWFT EEMORIES BASED ON HAGHETIC PHE 
DETERHIBED PW THE HAGRETO-OPTIC IWFOREWTIOI STORAG 
DEIBEOPHEHT OF S O L I D  STATE DIODES W I D  TRIODES I S  W 
WORK EN SCL CUBREBTS, THE PWOTO-EFFECTS EFFORT I S  
E F F P C I E I C Y  I N  EIGHT DETECTIOW WflD ENERGY CONBERSBO 

PTOP 10, 129-02-22 T I T L E :  PLWSHA DPWAHICS 
~ R G ~ B I ~ ~ ~ ~ Q ~ 2  J E T  PROPULSION LABORATORY 
HONITOR: TEL, 2 1 3 - 3 5 4 - 6 5 8 6  
TECHNPCWL SUMHBR 

THE OBJECTIVE O F  T H I S  RESEAR CE THE S C I E N T I F I C  
G O F  ELECTRO 
AS) A N D  THE 
CTROHWGNETIC F I E L D S ,  

SSOCIATION, EXCITATION, 

PROPERTIES 

FOR WHICH THESE RESUL PD BCCELERATORS FOR 
HICH ARE S I G N I F I C A N T  Izil PLASHA S. THE APPLICATIONS 

ELECTRIC P F O R  NUCLEAR POWEW 
HHGH POWER LBSERS FO 8, A N D  TBERMIOIIC 

DIODES FOR POWER CONVERSION. THE S P E C I F I C  EFFORTS TO BE U 
f N  FYw71 ERE: ( '9) THE STUDY O F  RWTE PROCESSES IN PARTIALL 
GASES, SPECIFICALLY DIRECTED TOWARD AGRETOGASDYWABEC LASE 
LASERS AND NO PRODUCTION 0 
A N D  HOLECULAR ASDYNAMIC DEVICES FOR 
APPLICATION TO OTRON RESONANCE WID 
ELECTRON SCATT CROSS SECTIONS, 
PRODUCT D I S T R I  
APPLICATIONS, 
INPROBERENT PW 

RTOP NO, '929-02-22 T I T L E :  PLASHA DYNAMICS 
ORGANIZATION: NASA HEADQUARTERS 
HOW1 TOR 2 THBPl, K, T E L o  202-962-6351 
TECHNICBE SUFIWARY 

GRAWT ABD COMTRACT PROGRAH, W T I L I Z I B G  UNQUIE EXPERTISE APID COBPETENCE 
WTTAILWBEE AT U N I V E R S I T I E S  A I D  OTRER RESEARCH INSTITUTIONS,  F O R  
PIEEIBG TECHNICAL GAPS A N D  THEREBY SUPPORTING THE CENTERSw RESEARCH 
IN THOSE AREAS I W  HECH IN-HOUSE COHPETENCE DOES NOT E X I S T ,  S P E C I F I C  
RESEARCB OBJXCTIBES ARE: PEWSHW BOUNDARY LAYERS, PLASMA SURFACE 
INTERACTTONS, EXCITATION A N D  I O I I Z A T I O I  CROSS SECTIONS AT LOB 
(THEREAL) IPIPACT EBERGIES A N D  Pfl GASES TBAT ARE CAtJDIDWTES A S  WORKING 
FLUIDS I N  PEASflA THRUSTERS AWD PEASHA POWER SOURCES, PLASMA TRARSPORT 

PUNDAHENTAE RESEARCH ON S P E C I A L  PI,ASEI[A DYNBBIC PROBEENS, UNDER A 
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PROPERTEES, PEASP4A TURBULENCE, NONEQUPLHBRHA I N  PLASHAS, PROPERTIES 
OF U R A E P U H  PEASPIAS, &lD INTERACTIONS OF'NEUTROR FLUX WITH U R A N I ' ( 4 8  
PLASMsi5. FOB fi?lVESTIGATPON OF F I S S I O N I N G  PEASBRS, A I D  THE EXCITATION OP 
INVERTED EXCITED STaSTES BY FISSIOR FRAGREWTS, 

RTOP NO, 7 2 9 - 0 2 - 2 2  TITLE:  PEWSHA DYNAHPCS 

MONITOR: BROOKS, G ,  W e  TEE, 703-827-3285 
TECHNICAL SUHRWRY 

IONIZED BARIUM CLOUD A S  w! HEANS OF DETERBINING THE TOPOLOGY O F  THE 
EIPRTH'S HAGNETIC F I E L D  A N D  CORVECTHVE H O T I O N S  WITHIN I T  ARE 

TPWUED, THEORETHCAE STUDIES ARE BADE OF ROIILINEAR BEHAVIOR OF 
COLLISIONLESS PLliSRAS A N D  NATURE OF PLBSEA TURBULENCE, SUCH STUDIES 

REEDED HW DEVELOPING DEEPER UNDERST BIDING OF GEOPHYSICAL 
ENA, THEORETICAL DETERPIINATION I S  ADE OF TPANSPORT PROPERTTES 
H-TEMPERATURE GASES A N D  PLBSHAS. E PLOITATTON OF NUHERICAL 

ORGANIZATIOIJ: LARGEEY RESEARCH CElTER 

I N  THEORETICAL R P D  RESEARCH, ANALYSIS PERTRIWING TO USE OF WB 

COHPIFTER EXPERIMENT TECHNIQUES F O R  SOLVING ASTRONOMICAL A N D  PEWSMB 
PROBLEMS CO TRUES, PREVIOUSLY UNIDENTIFIED SPECTRAL L I N E S  O F  HIGHLY 
I O H I Z E D  ELE NTS ARE PRODUCED I N  THE '$;AB, AND I D E N T I F I E D ,  RADIATION 
SOURCES INCLUDE GIANT-PULSE-LASER PRODUCED PLASFAS, PEAS 
APPARATUS A APPARATUS. RESULTS WILE BE USED I N  
I D E E T I F Y I N G  E SOLAR SPECTRA OBTAINED ROCKETS AND 
SATELLITES;  PIAND BY THE S C I E N T I F I C  CO UPTITY FOR SUCH 
SPECTRA WIE'B, BE S A T I S F I E D ,  THEORETHCAE A N D  DIAGNOSTIC STUDIES ARE 

LASERS WITH THE A M  O F  INCREWSING THEIR P O  ER (GREATER 
WND EFFHCPENCH (GREATER TBAN 0 - 1  PERCENT) SUCH LASERS 
N PRODUCIETG OPTICAL RWDIWTION I N  THE V I S I B L E  

9AVE TNPORTANT POTENTIRE APPLICATIONS ( E ,  G ,  SPWCE 
tsNICATT0N) e ADVANCEMENT O F  ARC-HEATER TECHNOLOGY 
OBJECT O F  I M P R O V I N G  A N D  EXTENDING LAB SIHDLATION 

C FLIGBT; EFFORTS INCLUDE EXTENDING EIVTHAEPY A N D  PRESSURE 
O F  HOST ADVANCED HEATERS WN EVELOPBENT OF ROTARY-ARC 
HEATERS, ONE RESEWRCB USE OST ADBAECED ARC-HEATING FLOW 
FACILITY I S  STUD OF ELECTRO BY ELECTROPHYLIC HATERIALS, 
W PRRADBT-TYPE LIBEAR-PEASHA ACCELERATOR I S  BROUGHT TO OPERATIONAL 
STATUS RED I T S  USE B S  HIGH-ENTHALPY FLOW RPPARATUS TO STUDY CERTAIN 
ENTRY WATEFIWES PROBLE S I S  STUDIED, 

RTOP NOe 129-02-22 T I T E E :  PLASHA DB 
OF GANHZATEON: 
ROWITOR :: TEL, 2 1 6 - 4 3 3 - 6 2 0 3  
TECHNICAL SUNMAP. 

BEHAVIOR TE USEFUL BAPGES OF DENSITY, TEPIPEFWTURE, A V D  BAGNETIC F I E T D  
STRENGTHS, THE AXPI IS TO G A I N  THE ABILITY TO GENERATE, CONFIBF, WRD 
HA3HPUEATE PEASRAS O F  DESIRAFEE CHARACTERISTICS T?? WAYS RELEVANT TO 
POTENTIAL APPLICATIOHS OF IRPOI?TANCE TO N A S A  PROGRBWS, THEORETICAL 
A N D  EXPERINENTAX TOOLS 81Zk BE INVESTIGATED A B D  DEVELOPED TO IHPROBE 
OUR UNDERSTABDIWG A N D  TO CHECK THAT UNDERSTANDING VTTH S P E C P F I C  

RESEARCH IS DIRECTED TOBARD G A I N I R G  UNDERSTANDING O F  PLASNA 
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EXPERIEENTS, APPETCWTTONS F O R  TV-TE KNOWLEDGE S O U G H T  W9E WIDESPREAD, 
INCEUDIPIG RHD POVEF GEBERqTION, PLRSPiA TURUSTERS B U D  THEREONUCLEWR 
PLASE14BSe EXPERIWEHTWLEY, THE APPROACH I S  F I R S T  TO IBEWTTFI  S P E C I F I C  
PEASHA PROCESSES RP’LEVAWT TO S P E C T F I C  POTENTTAL BPPLICATTOWS, 
CONCERNING VHICFI THE PRESEBT STATE OF KWOWEEDGZ T S  ISADEQUaTE. THEN 
TO DEVISE ““IAHS BY WHICH A PLASMA DEP¶ONSvRATING SUrJF A PROCESS R A Y  BE 
GEBERWTED A N D  DIAGNOSBD, WFONG THE PLASRA PROCESSES STING STUDIED 
EXPERIPIENTALLP AND/OR THEORETICALLY AI?? LOSS-CONE I N S T A B I L I T I E S I  
BON-EQUILIBRIU IZATIQN,  INTEFACTION O F  PLOVING PLASWAS WITH 
WAGNETIC FIELDS,  TURBVJLENCE AEJD DIFFUSION I PLKS EA WAVE INTERACTIONS 
F O R  PEASBA HEATING A N D  AS DIAGWOSTIC TOOLS, A N D  PLASHfi I O N  HEATING 
PROCESSES, 

RTOP BO. ’829-02-22  T I T L E :  PLASHA D Y N A  

MONITOR :: GOODWIN, G,  TEE. 4 1 5 - 9 6 1 - 2 2 6 5  
TECYNICAL SUNFiAR’IC 

ORGANIZATION: aAES RESEARCH CEWTER 

T 9 E  OBJECTIVE O F  T H I S  RTOP I S  TO ADVANCE THE S C I E N T I P T C  

GENERATION O F  PLASPIAS A N D  PLASMA NOTION, SPECIFICALLY THE 

F O R  THE PRODUCTION OF H I G H  ENTHALPY G A S  FLOGJS, LINEAR ACC3LFRATION O F  
UNSEFDED NITROGEN OR A I R ,  PLASYA PROPERTIES SUCH AS TRANS 
PROBBBILITTSS,  ETC, ,  CONTINUUH MHD THEORY FOR PULSED PLAS 
ACCELERATION A N D  COMPUTER SIBULATTOEJS O F  PLASMA PARTICLE DYNA3TCS A N D  
THEORETICAL ANRLYSPS OF TBR INTERACTION O F  SPACE RAGBETIC F I E L D S  A N D  
THE SOLAR W I N D S ,  T H I S  INFORMATION CAN HAVE APPLICATION I N  N A R Y  
F I E E D S  INCLWDING SIMULATIOR O F  PLAMETARY ENTRY HEATING ENVTRON 
ELECTROMAGNETIC PROPU%SION, SFACE POWER GENERATIONs LBSER POWER AND 
LASER COMFfUNPCATIONS A N D  SOLAR P H Y S I C S .  

ERSTANDIWG O F  1) ELECTROBA T I C  F I E L D  INTERACTIONS WIT9 PLASi\lASB 

I L L  BE CONCERNED P I T H  THE ADVANCEMENT O F  ELECTRIC ARC PHYSTCS 

RTOP TO- 129-02-23 T I T L E :  NUCLEAR PBYSTCS 
ORGANIZATHOH: LANGLEY RESEARCH CEPTTER 
IVlOI?ITOR :: TEL e 7 0 3-8 27- 328 5 

A B  I W  TNTERMEDIATE ENERGY PHYSICS I S  
DIRECTED TOWaRD A BETTER UgDERSTWNDING OF THE ATOPIIC NUCLEUS, 
INCLUDING ITS STPCICTrJREB THE NATURE OF THE FORCES WHICH ACT AHONG I T S  
COWSTITUENTS, AND XTS BEHAVIOR D U R I N G  INTERACTIONS WITK SUB- ATOMIC 
PARTICLESl SPECIFICALLY,  BEAMS OF PROTONSo PIONS, A N D  MUONS AVAILABLE 
AT THE SPACE R DIBTION EFFECTS LABORATORY, RASTC RESFRRCI! PROVIDES 
THE DATA UPON HICH VALID THEORETICAL AODELS Y A P  BE CONSTRUCTED; THE 
EXTENSION OF THESE MODELS TO ENGINEERING PROBLEAS DEALING WITH 
RADIATION SHXEEDIBG, THFEE UWTVERSITIES, THE UNIVERSITY O F  V I R G I N I A ,  
VIRGTNIR POLYTECHNIC I N S T I T U T E ,  A N D  THE COLLEGE OF WTLLTAM A N D  MARY 
RRE PARTICIPATING TN T H I S  PROGRBH. IN-HOUSE WORK CONTINUES 
IWBESTHGATIONS O F  THE B A S I C  INTERACTIONS OF XNERGETIC PROTOPaS A N D  
L\ilESOPaS TO VERIFY THE VBRIOWS THEORETICAL MODELS USED TO PREDICT BOTH 
THE CASCADE A N D  EVAPORBTIOH PROCESSES OF SECONDARY PRODUCTION A N D  
NUCLEBR ENERGY DECAY, 



RTOP BO. '629-02-23 T I T L E :  NWCEEBR PHYSICS 
ORGAB7IZWTIOB: LEWIS RESEARCH CEPBTER 
PIONITOR : BLUE, 5, W e  TEE, 2 1 S - Q 3 3 - 4 0 0 0  
TECHNICAL S W Y H A R I  

SENSE RPTD INCLUDES THE INTERACTIOW O F  NUCEEWR RADIATIONS WPTH HATTER 
A N D  NUCLEAR PHYSICS APPLIED TO TECHWOEOGY, AS WELL AS THE MORE 
COWBEB?TIORAE HEANI'BG: THE PROPERTIES O F  WUCLEI A N D  NUCLEAR 
REWCTPOBS, THE WORK H A S  BEEN DIVIDED INTO CATEGORIES WHICH ARE 
NUEBERED F O R  REFERENCE IN OTHER SECTIONS O F  T H I S  RESUME, PROJECT 1: 
THEORETICAE NUCLEAR REACTION STUDIES,  PROJECT 2: EXPERIEENTWE 
WEBSURERENTS O F  BASIC NUCLEAR DATB, PROJECT 3: NEASWREHENT OF 
PHENOMENA RELATED TO REACTOR TECHNOLOGY, PROJECT 4: DEVELOPMENT O F  
NUCLEAR IBSTRUHERTATIOW, PROJECT 5: EFFECTS OF NUCLEAR RADIWTIONS 
O N  V A R I O U S  EATERIAbS,  PROJECT 4: TECHNOLOGICAL APPEICBTIOWS O F  
NUCEERR PHYSICS,  

THE T I T L E  O F  T H I S  RESUNE I S  NUCLEAR PHYSICS IR THE BFOADEST 

RTOP BO, 7 2 9 - 0 3 - 2 0  TETEE: H I G H  TEHPERATURE HATERIALS 
ORGANIZATIOH: N A S A  HEADQWARTERS 
EONITOR: HALTZ, 9 ,  TEL, 2 0 2 - 9 6 2 - 0 0 5 ' 4  
TECHNICRH, SUMHART 

THE BEHAVIOR A N D  PROPERTIES O F  NEW SUPERALLOYS, REFRACTOR 
EETALSB CERAHICS A N D  GRAPHITE ARE BEING INVESTIGATED A S  A F U N  
TEHPERWTURE A N D  ENVIRORBENT, STRENGTHENING AND DUCTTLIZIWG 
HECHAWISES ARE BEERG DETERMINED, THE RELBTIONSHTPS BETVEER 
MICROSTRUCTURE A N D  PROPERTIES ARE BEIHG CORRELATED WHICH SHOULD LEAD 
TO IHPROVEHEWTS I N  PERFORHAWCE, R E L I A B I L I T Y ,  FABRICATING, AND 
REPRODUCTBTLIT 

RTOP NO, 129-03-20 TITLE:  H I G H  TEMPERATURE 
ORGANPZATIOB: LABGEEH RES 
EONITOR: BROOKS,  G ,  TEL, 703-827-3285 
TECHNICAE SURBARY 

OF COATED OR UNCOATED METALLIC ALLOYS FOR SERVICE I N  ADVANCED 
ATRCBAFT AND SPACECRAFT, THE SCOPE OF THE STUDIES SHALL P R I  
ENCOMPASS ALLOYS O F  NICKEL, COBALT, A R D  THE REFRBCTOR 
AS COATINGS F O R  THEREAL COPJTBOL OR FOR PROTECTIOH FRO 
ENVIROWHEWTAE S P E C I E S ,  THE HATERIALS, USUALaY THIN S 
EXPOSED TO APPROPRIATE CYCLES OF TE PERATURE, PRESSURE, STRESS, A N D  

E ATTEITIBN WP E AlLSO BE GIVER TO E ION OF BDVANCED 
W A N D  J O H H I W G  ETHODS A N D  TO THE EN WTAE EXPOSURE OF 

THE OBJECTIVE IS TO DETEREINE THE BEHAVHOR A N D  THE S U I T A B I L I T Y  

FABRICATED S P E C I  ENS WIT9 OR ITHOIST APPLIED STRESS,  E I H I T E D  WORK 
WILL ALSO BE DIRECTED AT STUDY O F  TEE HECH91NI OLVED I N  THE 
DEGRADATION OF THERBAE C O I T R O E  COATINGS,  RES 
WILL PBOVIDE IRFOBHATPON ON THE BASIC BEHAVIOR OF B I G  
ALLOYS &@D COlhTIpTGS B l D  WHEE ESTABLISH THE S U I T A B I L I T Y  WPBD 
EIBHTATIORS O F  THESE RATERTTBLS FOR APPLICATIORS IN ADVANCED AEROSPACE 
VEBICLES 



RTOP BO, 129-03-20 T'PFEE: HIGH TEHPERATBRE BIBTERTAES 
ORGAHSZATIBH: LE TS RESEARCH CEITER 
HIO?UTOR: AUET, G e  B e  TEL, 244-&33-4387 
TECHIICWL SUBRART 

TEEPERBTUWE PIATERIALS PTR SUPERIOR PROPERTIES F O R  BAPIOUS BEROSPRCE 
APPLICATIONS B I D  TO EX E I D  PROCESSING TECHNOLOGY SO THBT WDVWNCED 
HFiTEWIWES CAN BE EFFEC P I E L T  EXPLOITED 1% SUCH APPLICATIONS, A 
SEPARATE OBJECTIBE IS TO DEVELOP SglITABkE %OW-COST HATERIBES FOR 

THE OBJECTIVES O F  T H I S  RESEARCH &RE TO DEVELOP PQEV H I G H  

ATPOI  TO AFTERBURBER DEVICES INTENDED TO REDUCE THE LEVE% OF 
$TEE EXHWUS GAS EBTSSSONS, TO ACHIEVE THESE OBJECTIVES 
CW I S  UNDER AY TO EXTEHD THE H I G H  TEMPERATURE CAPABILITY OF W 

O F  HETALLIC ALLOY SYSTEHS AND SEBERWS; NOHHETBLLHC AZL 
S, B'kLOPTNG, DISPEPSHOH STRENGTHENING, PRE-ALLOYED PO 
LOGY AND T ~ E ~ ~ O ~ E ~ H B ~ E C A ~  PROCESSING ARE PIAJOR TECHWIQ 

~ N ~ E S T I G A ~ I ~ N  TO ENHANCE THE CAPABILITY O F  VARIOUS PILETALLIC STSTEPIS, 
S P E C I F I C  J O I N I N G  TECH I Q U E S  SUCH A S  S L I D  STATE BELDING ARE APIONG THE 
P R O H I S I N G  TE EHG STUDIED, I P E I C I T  -EN EWCH RESEARCH AREA 
ARE BASIC S T  SIGNED TO CONTREB TE TO THE UNDERSTANDING O F  

FOR,  T H I S  PROGRA COUPLES WITH OTHER 
UNDER RTOP'S 1 2 9  03-21, 129-03-23, AND 

129-03-28. 

RTOP NO, 129-03-21 TITLE:  LIGHT ALLOYS 
O R G ~ N r ~ l 3 T ~ ~ ~ ~  AHES RESEARCH CENTER 

TEE, 415-961-2265 

THE OBJECTIVE O F  T H I S  RTOP E S  TO OBTAIN A N  INCREASED 
D I N G  OF THE PBOCESSLNG AND PHENOHENA WHICH CONTROL THE 

HYDROGEEJ EMBRITTLEHENT PROCESS, RESUETS OFTHIS  WORK H A S  APPLICATIOE 
I N  DESIGW O F  VESSELS FOR HYDROGEN G A S  STORAGE, BOTFI OW THE GROUND A N D  
ON AIRCRAFT A N D  SPACECRAFT, 

RTOP NO, '829-03-21 TITLE: EIGHT WLLO'BS 

TEL, 216-433-6387 

UNDERSTANDING C F  THE 
FBILURE OR FRACTURE HECHANPSBS THAT OLBED IW THE APPLICATION 

OBJECTIVE I S  TO DEVEEOP METHODS FOR PREDICTING THE L I F E  O F  SPECINEBS 
BID COHPOESENTS HEN THEY ARE SUBJECTED TO COMPLEX PATTERNS O F  
TERPERWTURES A N D  LOADS A S  B FUICTHOH O F  T I  E. TO ACHIEVE THESE 
OBJECTIVES,  RESEARCH PS UNDER TO EXTEHD EXISTING ANALYSES A N D  'PO 
DEVELOP NEW APPROACHES FOB DE IKfNG TEE STRESS APlD STRAIN 
DISTRPBUTIOWS 'EN THE V I C I N I T Y  DHSCOHTIWUTTLES SUCH AS FLAWS OR 
CRACKS, AFD TO UWDEBSTAND THE REl3CTIOE O F  AEROSPACE HATERIWES TO 
THESE DISCONTINUITIES  RHEH SUBJECTED TO V W R I O U S  EW89ROWMEHTWL 
CONDITIONS, APPROACBES ARE WLSO BEING EXAHIRED F O R  PREDICTING THE 

ANCED MATERIALS TO AEROSPACE A SECOBD 

E TO TEE IWITIWTION OF THE F I R S T  DETECTABLE CRACKS AS A RESULT O F  
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HECHWNICAL AND THERHAL FATIGUE WHD TO P R E D I C T I I G  THE PROPAGWTIOB RWTE 
OF THE CRWCRS, EFFECTS OF CRYOGENIC A N D  ELEVATED TEHPERATGRES OR THE 
FBEEDRE EECKANfSIYIS ARE BEING STUDIED A S  WELE AS THE EFFECT OF H I G H  
PRESSURE ON THE FLOW WED FRACTURE O F  RATERIFiLS SBCH RS CHROHIUH, 
T H I S  P R O G R A E  COUPLES W I T H  OTHER IB-HOUSE A N D  CONTRACT VORK UWDER RTOP 
1 2 6 - 7  5-1 6 

RTOP NO, 129-03-21 TTTEE: kIGPIT WEEOYS 
ORGAWIZATHOF?: LANGLEY RESERRCH CEPTTER 
NONITOR 2 BROOKS, G, 8 ,  TEE, 7 0 3 - 8 2 7 - 3 2 8 5  
TECHNICAL SUPYEABY 

BEHAVIOR OF LIGHT STRUCTORBL ALLOYS UNDER THE LANDING A N D  
ENVIRONMENTAL CONDITIONS EXPERIENCED TN ADVANCED AERQSPACE VEBPCEES, 
OF SPECIAL INTEREST I S  A BETTER URDERSTBNDING O F  INTERACTIONS B'ETWEEN 
STRESSES, ENVIRON EPJTS, A N D  EXPOSURE T I  ES UNDER STATIC O R  CYCLIC 
CONDITIONS. THE ORK INCLUDES STUDIES O F  FATIGUE 

NOWEWA A N D  THE R INTERACTIONS A N D  TREATS E X P E P I  
ULATING TYPICAL FLIGHTS OF SUPERSONIC AIRCRAFT 

THE OBJECTIVE I S  TO DEVELOP I PROBED UNDERSTANDING OF THE 

GROUWD-AIR-GROUND CYCEES, IEVESTIGATION OF FATIGUE BEHAVTOR IN W 
REDUCED PRESSURE E N ~ I R O N ~ E ~ T ~  A N D  INVESTIGATION O F  EfiBRITTLEMENT, 
STRESS CORROSION, CRACK I N I T I A T I O N  AND PROPAGATPOW, A N D  FRACTURE OF 
STRUCTURBL SHEET PIATERIALS I N  VARIOUS ENVPRONRENTS. THE FATIGWE 

I L L  INCLUDE BOTH REAL T I  E A N D  COMPRESSED T I R E  TESTS TO 
ARIWBL ES WHICH INFLUENCE FATIGUE BEHAVIOR HOST 

SIGNIFICANTLY. EFFORT WILL ALSO BE DIRECTED AT DEVELOPNENT O F  
BNALYTICAL NODELS THAT H A Y  BE USED TO PREDICT IMPACT CRATERING OF 
QUAST-INFINITE A N D  F I N I T E  TWRGETS AS REEL AS ULTIPZE PLATES, A N D  AT 
EVaLUATION O F  EFFECTS O F  PROCESSING VARIABLES ON THE HARTENSI I C  
PHASE TRANSFORflATION AND NENORY RECOVERY CAPABILITY OF 55-NITINOL 
ALLOY. THESE STUDIES I L L  PROVIDP THE B A S I S  F O R  W BETTER 
UWDERSTANDING OF THE PRINCTPLES THAT GOVERN BEHAVIOR O F  ERTERIWLS 
UNDER CONDITIONS OF INTEREST F O R  STRUCTURES FOR FUTURE FLIGHT 
VEHICLES, 

RTOP NO,  129-03-21 TITLE:  LIGHT ALLOYS 
ORGANIZATION: N A S A  HEADQUARTERS 

TECHWICAE S U H M A R Y  
ONITOR: R A R I N G ,  R e  H ,  TEL, 2 0 2 - 9 6 2 - 0 0 5 4  

STRUCTURAL WATERIWES WITH HIGHER STRENGTH-TO EIGHT RATTOS 
(s/wj e A N D  THAT A R E  E C o N o m C ,  RELIABLE, A N D  TB ADEQUATE SUPPLY, A R E  w 

COFJTINUING NEED F O R  AEROSPBCE VEHICEES, THESE NEEDS COVER 
TEMPERATURES FROM THE NEAR ABSOLUTE ZERO TO THE HIGHEST P O S S I B L E ,  
THE HWTERIALS RUST %E COAPaTIBEE WITH @ANY SEVERE EWVTRONFIEWTS THAT 
CHANGE A S  THE SPEEDS, FUELS, OXIDANTS, ETC, CRANGE WITH NEW H I S S I O N S ,  

WHO'MG TEE SEVERAL PROBEENS THAT THWART THE FULL USE O F  OUI! HIGHEST 
S/V PIATERIALS ARE STRESS-CORROSION CXACKIHG, HYDROGEN ERBRITTLEEENT, 
UNRELPABIkITY, A H D  EXCESSIVE BRITTLENESS.  T H I S  RESEARCH ATTACKS 
THESE PROBLEMS, APPLICATION WOULD LEAD TO LIGHTER WBD HOPE REETABEE 
PFESSUBE VESSELS FOF SPACECRAFT, PRACTICAL HYDROGEN-FUELED AIRCRAFT 



ENGINESp BORE REEIWBLE NUCLEAR ROCKETSAND TURBOJET ENGIBES TR&T ARE 
LIGHTER PR WEIGHT, &ORE RE'r;TWBLFS AND B O R E  EFFTCTEWT, 

QTOP NO, 129-03-29 T I T L E :  LTGHT ALLOYS 
ORGWWIZWTEOW: HWRSHALL SPACE FkPGHT CENTER 
PIIONITOR: E I L E S ,  G ,  TEL, 205-453-9720 
TECHBICBL S U E R W R Y  

LONG TERH PROPBRTIES OVER A WIDE RANGE O F  TERPERATURES I R E  BEING 
NEASURED ON THE EIGHT-BEfGHTB HIGH-STFEEGTW WWTER'EAES VECFSSWBY FOR 
FUTURE SPietCE 'VEHICLES, BOTH PARENT METBL WBD WELDED J O I N T  SPECIREBS 

%OR CYCEE TBERBAL FATIGUE, .&WD PPACTURE TOUGHNESS WILL BE DETERHIBED 
WS B FUBCTION O F  THE EEWGTB OF EXPOSURE, ALSO, COFROSTOW R N D  
STRESS-CORROSION RESISTANICE WILL BE HEWSCBRED BkSED OR THE CHANGES I N  
P R E C I P I T A T I O N  WBB G R A I N  STRUCTURE DUE TO THE TPERHRE HISTORY, F O R  
BOROW-AEURINUNo HIGH CPCEE FATIGUE L I F E  AND I T S  EFFECT OR STATIC 
STBEWGTH WILE BE DETERHINEE) BECAUSE OF THE C R I T I C A L  WWTURE O F  T B I S  
BATERIAL, FIBALLY, C O R R O S I O N  O F  ALUHISaUB ALLOYS AHD COBTINGS IN 
HIGB-OXYGER, H I G H - H U H P D I T Y  EWVIROWi9EBTS WILL BE DETERFTTTJED TO B I D  IN 
DESIGNING LONG L I F E  INTO SPACE V3R:PCX.E CBBTKS, 

OF A L U W T W T I R ~  BERYLEBUPI, A R D  TPTAWTUE FTATFRIWLS wrm BE SUBYXTED TO 

RTOP 80, ' 829-03-22  T I T L E :  POEYWERS 
ORGAWIZRTPOB: HBSA HEADQUARTERS 
HOWITOR:  BCHHARHER, B. G ,  TEE,  2 0 2 - 9 4 2 - 0 0 5 4  
TECHBICWE S U R R A R H  

BWSTC RESEARCH OW POEYNERIC NBTERPAES, S U C H  A S  P L R S T I C S  WND 
ELASTO@ERS I S  BEING CONDUCTED K N  OQDER TO PROUJlrDE THE gASA WITH 
FUNDAREWTAE KNOWLEDGE BEEDED TO PRODUCE REQUIFiED MATEV(TWES F O R  
ADVANCED WEROSPIBCE E H S S I O N S ,  POSSBBEE SYNTHESIS O F  A N  O R G W B I C  
SUPERCONDUCTOR IS BEING INBESTTGATED AS W HEARS O F  OBTAIkTING H I G H  TC 
IWTEREALS, THF: BASIC E?IECHBNISES O F  POLYHER I G N I T I O N  ARE BEING 
STUDIED TO PROVIDE THE UBDERSTWWDIWG WEEDED TO MARE LESS FLWHBBBLE 
HBTl3REWLS e 

RTOP WO, 129-03-22 TTTLE: POEHEERS 
ORGWHIZWTPON: BHES RESEARCH CERTEF 
MONITOR; GOODWTW, G ,  TEL, 4 15-963 -2265 
TECHNICAL SU 

THE PROPERTIES AND BEHAVIOR O F  POILHHERS WTTH W VIEW TOWRRD THEIR 
RPPEICATTOH TR TRE P H Y S I C B E  W I D  LIFE SCPERCES BWD YlV SPBCE 
TECHNOLOGY, SPECIFICALLY T H I S  WORK WILE DEAL WITq PORRUEWTION WPaD 
EVALUATION OF BBEWTIBE A N D  PTR-SUPPRESSION BATERIWLS, TNBESTIGATIOW 
O F  THE EFFECT OF kaWVELENGTH O F  RADIWTI03 08 NATERI3L PESPOWSE I N  A 
HTATIWG ERVIRONNFIIT, PiECBWPIISRS BY R H I C H  THE SPACE ENVIPOBi?lEWT @APT 
ALTER THE WOLECULWR STRUCTURE OF PQLYHERS, THE PHOTOCBEHISTRP O F  SWGG 
FORHATIOH 4 W D  POEYHERPC PIEWBRWNES HAVING SELECTPVE PERHEABTLZTY TO 
O R G A N I C  AWD PBGRGAPSIC BOILFCULES, WPPLICBTIQWS F O R  T H I S  RORK ARE TN 

TYE OBJECTIVE OF TPIPS PTOP I S  TO CONDUCT FUFDWWENT%E RESEBRCB ON 

'g 57 



F I E L D S  O F  SPWCECRAFT HEAT PROTECTIOW, F I R E  SUPPRSSSHON, EBBIRONFTENTAE 
EFFECTS ON HWTERICBES, A I R  A N D  WATER POLLUTION AND PURIFICATION A N D  
WEUROPHYSIOZOGY, 

RTOP 80, 9 29-03-22 TITLE:  PQZPHERS 
ORGANTZWT90N: HARSHALE SPACE FLIGHT CENTER 
BONHTOR z B I L E S ,  G ,  TEL, 205-453-1720 
TECHNICAL SUR 

THERPSIALEY STABLE R E S I N S  FOR ADHESIVE AND LAP¶IlATTNG APPLICATIONS THE 
OBJECTHVE OF T H I S  PBOGRAH TS TO DEVELOP A RESIN SYSTEH F O R  STRUCTWRWL 
aDHESIVE A N D  L A H I N W T I N G  APPETCATIONS I N  R I C H  THE FABRICATED PRBDUCT 
BUST SUSTAIN LOEG TEPE EXPOSURES TO TEHPERATURES O F  800'F AND WBQVE, 
R E S I N S  CURRENTLY AVAILABLE EITHER DO NOT HEET THESE THEFP?RE C R I T E R I A  
OR LACK THE PROCESSABILITH ESSENTPAL TO FWBRICWTIBN TECHBSQUES, ( 2 )  
DEBELOPFlENT OF A N  SHPROVED THERMAE CONTROL F I L H  RATERIAZ A THEREAL 
COITROL F I L H  BWTERIAE HUST NOT ONLY E X H I B I T  THE DESIRED RBBGE OF 
SOLBR WBSORPTABCE, BUT HUST POSSESS LONG TERN S T A B I L I T Y  TObiiARD SOLAR 
RBDHATION, A S P E C I A Z  WHITE TEDEAR F I L H  APPLIED ON THE BPOLEO 
TELESCOPE HOUWT PERFORHS I N  THE HECESSARY ABSORPTANCE RANGE, BUT ITS 
SOLAR RADIATION STWBILSCTH I S  QUESTIONABLE, CURRENT A N D  FUTURE USAGE 
REQUIRE EXTElDED STABILITY,  ( 3 )  DEBEEQPRERT O F  STRUCTURAL WDHESIBE 
SYSTEHS SUTTABZE F O R  USE WITH L I Q U I D  OXYGEN A STRUCTURAL ADHESIVE 
ADHESIVE SYSTEM W H I C H  I S  COKPATPBLE I T H  L I Q U I D  OXYGEN I S  FTEEDED F O R  
VEHICLE fiPPEHCBTION IN A3EBS SUBJECT TO CONTACT WITH L I Q U I D  OXYGEN, 

PROGRWNS INCLUDED I N  T H I S  RESUME ARE: (1) DEBEEOPBENT OF 

RTOP NO, 129-03-22 TITLE:  POEPBERS 
BRGANIZATIOI: LANGLEY RESEARCH CENTER 
BOBTITOR: BROOKS, G, W .  TEL,  703-827-3285 
TECHNICAL SW 

A N D  BEHAVIOR OF POLHHERS WITH A VIEW TOWWRD THEIR APPLICATION I N  
BEROSPWCE STRUCTURES, S P E C I A E  EHPHASPS WILL BE PLACED 01 REEWTING 
EOLECUEAR STRUCTURE TO CHEEICRE WBD PHYSICAL PROPERTIES,  THEREBY 
LBPIWG W BROAD F O U N D A T I O I  TO SUPPORT THE DEVEEOPFIENT O F  HWNJY 
RWTERISLLS WITH DIFFERENT PROPERTIES FOE W DIVERSITY OF APPLICATIONS, 
NEW KATERIAIES, BETHODS OF FABRICATION, A N D  TEST EVALUATION PROCEDURES 
REQUIRING BOTH WIHD TUNNEL WWD SHAE'E VEHICLE FLIGHT TESTS ARE 
ENVISIONED, THE RESULTS WILL LEWD TO HORE EFFECTIVE PIATERIALS AND 
BETHODS O F  FABRICATION OF SL VARIETY O F  POLYMERIC BATERIALS FOB 
WIRCRAFT BED SPACECRAFT COHPONENTS, 

THE OBJECTIVE I S  TO CONDUCT BASIC RESEARCH ON THE PROPERTIES 

RTOP NO,  729-03-22 T I T L E :  POL'BBERS 
ORGANHZATIBH: J E T  PROPDLSPOPF LABORWTORI 
NORITOR 2 POBELL@ R ,  v,  TEL, 21 3-35Q-6568 
TECHNICAL SUMHARY 

ELECTRICAL AND MECHANICAL BERABBOR OF POI,PYEBS, TWE TWO AREAS ARE 
T H I S  I S  A TWO-PART PROGRAH O F  FUNDAHENTAL RESEARCH ON THE 



RELATED BY TEE FACT THAT LONG RID SHORT BFnIGE ROEECULAR H O T P O I S  CAR 
COBTROL TEE PHYSICAL RESPOESE O F  A POLHEYER, THE ELECTRICB'I; 
PROPERTIES RESEARCH YS IRT'E@DED TO WCBPEVE BHDERSTBNDSBG WP%D COWTROE 
O F  ELECTRONIC COEDUCTIVPTT I N  POLYHERIC MATRICES, WITR A LOIT6 RANGE 
GOAL O F  4aTTEPIPTIIVG TO CREATE Ii PBEHPIERIC SUPERCONDUCTOR, THE 
HECHAPSBCWL PROPERTIES RESEARCH I S  IIFElDED TO DETERBIWE THE %OB;ECULAR 
PliBlWHETERS BHTCH COITROZ RHEOLOGICBE 3EBAVIOR, T H I S  HBS BEEW 
SBCCESSPIIB'B; STI STHPLE BHQWPBOUS SHSTEHS WHICH ARE NOT CHEFYICWLLY 
REACTIHG, THE GOAL BOW I S  TO EXTEED T H I S  WORK F I R S T  TO EOlGER TfHES,  
WEERE DEGRADBTIOR R i l Y  SET H I ,  AND THEN TO SBOBTER TIEYES, BHERE THE 
RATERIAL I S  GLASS-HARD, TR BOTH CBSES THE GENERWE APPROACH SPJIBUZD 
P'HVOEBE THE SYRTHESES O F  BOTH NEW AHD EODIFIED PBETflERIC A@D 
PROTOTYPE CHEHICAL STRUCTURES, THE CHARAPCTERIZWTION OF THESE 
EATERBATES A I D  THE DETERWINATTOW O F  CHEBIPCAL STRUCTURE AND PROPERTY 
REZATIONSBIPS.  &PPLICATIOBS FOR THE ELECTRICAL PROPERTY EFFQRT EIGHT 
RANGE FRO8 1 PROVEEENTS IW H I G H  VOLTAGE IHSULW'CIOW A N D  NE% 
PHOTODETECTION TO HHD REEKPRY SWIELDS; FOR THE HECHWNPCWE PROPERTIES 
WORK, IHPBOVED SOEIED PROPEELWRTS, SEA'EANTS F O R  HIGR-SPEED AIRCRAFT 
BID NEW TYPES O F  REPIFORCED PLASTICS.  

RTOP RO, 129-03-23 TITLE:  COHPOSITE HATERIALS 
ORGANPZBTPOW: LANGLEY RESEARCH CENTER 
flOPJPTOR: BROOKS, G, W ,  TEE, 703-827-3285 
TECRBICAL SDPIHIIRP 

REINFORCEBENTS B I D  HATRTX HATERIALS FOR FPLARENTARY COHPOSITES ABD TO 
STUDY THE FURDWNENTWE RECHABICAZ A N D  CHEHICWL BEKAVIOR OF STRU'CTURRL 
COPIPOSPTES. THE WORK WILL POCBS OB INVESTIGWTIOW OF NE@ OR ADVANCED 
PIkAHEETZiRH HATERIWLS AND COHPOSITES TO ESTABETSH EECHBBIITCWZ 
PROPERTIES WITH A V I E W  TOWARD THEIR STRUCTURAL WPPETC#TIOlS IlY 
ADVANCED BERONAUTICAL A I D  SPACE BEPIPCEES, STUDIES I L L  ALSO BE VaDE 
OF ADHESTVES WPaD RESHFlS, AHD TRE 3OEDIPTG OF FIEAHERTARY CQHPOSITES TO 
STRUCTURAL HETALS, T H I S  P R B G R A H  WILL YIELD INFORRATIOM 0% THE 
FWND&HEITAE BEBWVHOR O F  ADVPBPiCED COFIPOSITES AWD WILE P R O V I D E  A BBSIS 
F O R  SELECTING ADVAPJCED COMPOSITES F O R  FURTHER STUDIES BIEED AT 
APPLICATIONS IN FEBGBT 'STEHHCEES, 

THE OBJECTIVE I S  TO DEFIRE AKD INVESTIGATE SUPERIOR 

RTOB NO. 129-83-23 TITLE;  COMPOSITE &ATEREW%S 
ORGWMIZAT1OFJ: LEWIS RESEBRCPI CEPJITER 
HOPaITOR: BUET, G ,  E, TEE, 216-433-6387 
TECHNICAL S U R E A R Y  

LAElNr4TE COHPOSHFE MATERIALS, STRUCTURES, ABD COEPO'PFEWTS F O R  V A R I O U S  
AEBOSPWCE APPEIC4TSONS, BOT8 P L A S T I C  RND BETWE N A T R I X  COHPOSETES 
UNDER STUDY RUST E X H I B I T  GREATER STRElGTBS, TOUGHNESS, RODULBS OF 
EEASTTCITB, A N D  WHEREVER POSSIBLE,  LPGWTER WEIGHT THAN BgSUWL BU'4;Kg 
PIONOLETHIC EHGIREERPBG RBTERIWLS, SUPERIOR PROPERTY-TO-WEIGHT 
W D I A l T A G E S  (E,G,  SPECIFIC WEIGHT OR S P E C I F I C  NODULI] RUST BE 
EL"IA1WTATIED AT TEBPERWTlJRE LEVELS OF IHTEREST WPflCCR RANGE FROE 
CRHOGEIIC TE@fPESBTURES TO OVER 2500 DEGREES F,  S I N C E  EOST OF THE 

THE OVER-AEL OBJECTIVE OF T'RIS RESEARCH rs TO DEBFLOP FIBER &AID 
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EFFORT I S  ORIEPBTED TOBARD USE I R  BDBAWCED G A S  TURBIBE ENGINES, THE 
GREATEST EFFORTS A R E  GEARED TOWARD PBYCREASING USE TEKPERBTURES FOB 
SUCH ENGIPJE COEPONEWTS AS PAN BLADESo COMPRESSOR BEADES, TURBINE 
BUCKETS, A N D  NOZZLE VWEES, TO ACHIEVE THESE OBJECTIVES,  HEW 
COHPOSITE FPATERTA%S OF BOTH P L A S T I C  &WD HETAL MATRICES A R E  BEIHG 
PRODUCED, CHEHICAL SYNTHESIS OF H I G H  STRENGTH-HIGH TE 
P L A S T I C  OR POLYRER MaTRIX HATERIALS BBTD METAEEURGICBE 
EETBL RATRIX HATERIALS &RE UNDERWAH CONCURREFTLY WITH STUDIES TO 
INCREWSE STRERGTH O F  F I B E R S ,  BO D I N G  OF F I B E R S  TO DPFFEREWT TYPES OF 
RATRICES, A R D  C O E P B T I B I L I T H  BET EEN F I B E R  AND MATRIX, YETHODS FOB 
DESIGNING A N D  ANALYZING FILAEEWTWRH COHPOSITES WWD FOR STRUCTURAL 
SYNTHESIS O F  G A S  TTSRBIEE COHPONEWTS WITH OPTIHIZED PROPERTIES ARE 
BEING DEVELOPED, I H P L I C I T  TW EBCH RESEARCH AREA &RE FUWDAREBTTAL 
STUDIES TO RELATE PROPERTIES OF CONPOSITES TO PROPERTIES O F  THEIR 
CONSTITUENTS URDER DHFFERERT CONDITIONS O F  STRESS APPLICATION, 
TEHPERATURE, A N D  ENVIRONMENTS, 

RTOP N O ,  '829-03-23 TITLE: COPTPOSITE AATERIALS 
ORGANIZATION: N A S A  HEADQUARTERS 
HOATITOB: GBNGLER, J, J, TEE, 2 0 2 - 9 6 2 - 0 0 5 4  
TECHWICAZ S U R  

COMPOSITIONS WILL BE STUDIED FOR THEIR BEHAVIOR IY POZYHERIC 
RATRICES. T H I S  PIAY LEAD TO ZL NEW FAflILY O F  REINFORCED P L A S T I C S ,  
DIRECTIONAL S O L I D T P I E D  EUTECTPC ALLOYS WILk BE INVESTIGATED F O R  THEIR 
POTENTIAL WS H I G H  PERFORRAWCE COMPOSITES, THE FRACTURE BEHBBIOR O F  
CARBON F I B E R  AHD BORIDE COWPOSITES HILL ALSO BE STUDIED I N  ORDER TO 
DETER9PNE MEANS TO IMPROVE THETR TOUGHNESS CHARACTERISTICS, 

SEVERAL NEW BIGH MODULUS A F D  H I G H  STRERGTH GLASS FIBER 

?TOP Hoe 4 2 9 - 0 3 - 2 4  TTTLE: BEARINGS, SEALS AND LUBRICAHTS 
ORGAWIZATION: N A S A  HEADQUARTEPS 
PIONITOR: RALTZ, J, TEL, 2 0 2 - 9 6 2 - 0 0 5 4  
TECHNICAL SUMHARP 

INTERDISCIPLHBARY DIALOGUE B N D  SUBSEQUENT RESEARCH OW T H I S  SUBJECT OF 
PRTCTION B N D  WEAR, 

A SYEPOSIUPI  RTLE BE SUPPORTED F O B  THE PURPOSE O F  FOSTERTNG 

ETOP WO. 729-03-24 T I T L E :  BEARINGS, SEALS AWD LUBRICWBTS 
ORGANIZATION: L E V I S  RESEARCH CENTER 
BOBITOR: ANDEFSOV, V, 9, TEL. 2 1 5 - 4 3 3 - 6 4 6 8  
T I  JSWICAL SUVHARB 

9 A S I C  F!&TERIWLS A N D  LUBFICANTS STUDIES AS WXLL AS EXPERIMSHTS 
,O,!TT\ BYBLYSES WITSBCTUAL COIYIPONFNTS I W  VACUUM, CRYOGENIC, IWEPT G A S ,  
B?!D LO4 VISCOSITY FLUID FNVIRONNENTS WILL BE CONDUCTED, HATERTALS 
STUDTYS INCLUDE WTOHIC, NOLECULAR A N D  CRPSTBLLINP RED SURFACE PHYSICS 
P,?T3 C'BSMISTRY CONSIDERATIONS, THE POTENTIALS OF SELF-LUBRICATING 
Y1T49T:BLS AND F I L E  DEPPSITTOP METHODS ARE BEIYG RXPLORYD. 
EXPPXI3ENTS A N D  ANXLVSES O F  PROEISING TYPES O F  ?T,UID FTLN R E W R I H G S  
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R N D  SEALS FOR GAS AND LOB VISCOSITY L I Q U I D  APPLICATIONS ARE UNDERWAY. 

PRESSURIZED FILH GENERWTION AHD SELF-PUHPING VSSCO SEALS, PROEISING 
BATERIIBLS FROFi VACUUH STUDIES WILL BE USED FOR HUMAB HIP PROSTHESIS 
STUDIES A N D  POSSIBLE PWPEANTS, RESPONSE A N D  STABILITY AWAEYSES O F  
FLEXIBLE ROTOR-BEARING SYSTEHS ARE BEING CONDUCTED TO ESTABLISH 
DESIGN TECHNOLOGY FOR FUTURE R I G H  SPEED TURBOMWCHINEWY, 

SEAL COBCEPTS INCLUDE TBOSE WITH SELF-ACTING AHD EXTERNALLY 

RTBP NO, 129-03-25 TITLE:: EXTRRTERRESTRIAE HATERIALS 
ORGANIZATLON: N A S A  HEADQUARTERS 
PIONITOR :: GABGEER, 9, J. TEE,  2 0 2 - 9 6 2 - 0 0 5 4  
TECHRICAL STPHBARY 

HULTIDISCIPETNARP G R A N T .  I T  INVOLVES A COMPREHENSIVE PROGRAB O F  
SWSPC RESEARCH OH THE PROPERTIES WND BEHWVIOR O F  ROCKS AND BINERALS, 
S O  "PAT KNOWLEDGE WILL BE AVAIEWBEE WHEN NEEDED FOR THE DEVELOPREBIT 
O F  EXTRATERRESTRIAL B I N I H G  APBD PROCESSING TECHNOLOGYO A SECOND 
PROJECT. TO DETERHINE THE ADHESTON MECHBNISHS FOR CLEaVED S I L I C A T E S ,  
WILE BE CONPLETED PW FY 1970- 

T H I S  WORK I S  BEING CARRIED OUT BY THE BUREAU O F  HIRES URDER A 

RTOP NO. 129-03-25 T I T L S :  EXTRATERRESTRIAL HWTERSALS 
ORGANPZBTIOB: HARSHALE SPACE FLIGHT CENTER 
HOITTOR: RIXES,  G, TEL. 2 0 9 - 4 5 3 - 1 1 2 0  
TECHNICAL S U H H A R Y  

Pi&TERIALS WILL BE HADE, THE PROPERTIES O F  THE LUNAR SURFACE HATERIAE 
AS REPORTED BY THE PRINCIPAL INVESTIGATORS O F  THE APOELO P R O G R A H  WIZE 
RE COBPABED TO PROPERTIES OF THE SIHULWTED LUNAR STUDIES CONDUCTED IN 
TRE LABORATORY. PHYSICAL PROPERTTES A N D  ENGINEERING BEHAVIOR O F  

ATERIALS UNDER V A R I O U S  SIBULATED LUNAR A N D  PLANETARY ENVTROB 
CONDITIORS I L L  BE INVESTIGATED, THESE INVESTIGATIONS ARE NEEDED TN 
ORDER TO DEBBLOP A N D  B I L D  SKIEE I N  INTERPRETATION O F  FINDINGS,  
KNOWLEDGE O F  THE UNKNO 8, A N D  A HODE OF OFERATIOH AS RELATED TO 
EWTRATERRESTRIWE SOUBCE MATERIALS, 

A STUDY OF THE BASIC MODES O F  BEAT TRANSFER I W  PARTICULATE 

RTOP NO. 929-8 
ORGANIZATION: 
t40BITOR:  TEE, 4 1 5 - 9 6 1 - 2 2 6 5  
TECHNICAL SUNEABY 

THE OBJECT1 E OF T H I S  RTOP I S  TO OBTAIN A N  INCREASED 
UNDERSTANDING 0 TEE EFFECTS O F  SHOCK WAVES 08 NATURAL CRYSTAXLINE 
HATERIAES, RESULTS Bl$k BE O F  VALUE IEg LEWDIWG TO W PULLER 
UNDERSTANDING O F  TEE ECHWNISMS BY HICH DIFFEREXT CRYSTBLLIWE 

CTURES DEFBRH A N D  COkLAPSE UNDE SUDDENLY WPPLIED EOADS, THE 
LTS OF THE STUDY WILL FIND TRHEDIATE APPLICATION IR THE WBhEYSIS 

A N D  INTERPRETATPON OF LUNIR HATERHALS, 



RTOP NO, 129-03-24 TITLE: ADVWHCED F O R H I W G  A H D  PROCESSING 
ORGANHZWTIOE: GQDDWBD SPBCE FLIGHT CENTER 
HOBITOR :: PIETCH,  A ,  TEE,  301-982-5053 
TECHNICWTB, S U H R A R P  

AWD H I G H  ENERGY FORHIRG ARE BEIWG INVESTIGATED AS HETHODS FOR 
WCHIEVIHG HIGHLY ACCURATE AND STABLE DEVICES, PARTICULARLY F O R  
OPTPCBE APPLICATIONS, THE EFFECTS OF SURFACE F B I I S H  TREBTHENTS 0% 
THE STRERGTIf O F  CERAMIC RATERIALS ARE BEING STUDIED WITH A VIEW TO 
IHPRQVIWG BECBAWICAL PROPERTIES,  LIGHT WEIGHT ALLOTS, VETBE HATRIX 
A N D  POLYMERIC H B T R I X  HATERIALS ARE BEIRG STUDIED FOR USE AS 
STRUCTURAL @ATERIALS FOR AEROSPACE APPLICATIONS I N  GENERAL WPBD FOR 
SUPPORTING HNSTRUHENT ELEEIENVTS I N  PARTICULAR. THE PIEZOELECTRIC 
EFFECT I S  BEIRG IEBESTIGWTED SPECIFICALLY AS A POSITIONING WETHOB FOR 
GENERATHNG WND TESTING WCCURWTE BSPHER-PC OPTICAL ELEBENTS A N D ,  IN 
GENERALB FOR POSITIONING A N D  COWTWOELING IBSTRUPIEWT LOCATIONS I N  
SPACE, COPIPOSITION BED PROCESSING OF BRUSH PIATERIALS ARE BEIHG 
INVESTIGATED FOR M A J O R  L I F E  THPROVEHEHT IN VARIOUS R E D I A ,  

CHEMICAL VAPOR DEPOSITION, I O N  BEAR POLISHING, EEECTROPBLISHING 

RTOP 88. 129-03-26 TITLE:  WDBWNCED F O R M I N G  ARD PROCESSING 
ORGAWPZ~TPOE: MWRSPIAEI, SPACE FLIGHT CERTER 
MONHTOR: HILES, e, TEE, 205-453-9119 
TECHNICAL SOHHAPH 

PLAN I S  AH INTERDISCIPEINWRY EFFORT I N  THE AREWS O F  1) HRTERIAES 
SCIENCE, 2) EANUFACTURHNG TECHNBLOGK CULHINATIHG IR THE ADVANCEBENT 
O F  HATERPALS S C T E I C E  ARD THE PRODUCTION OF VALUABLE I T E H S  IN EARTH 
ORBITB AND 3) INDUSTRIAL APPLICATION, T B I S  RTOP RELWTES TO THE 
RBTERTBLS SCIENCE ASPECT O F  THE TOTAL PROGRAB A N D  I S  PRESENTLY 

EDEB OR GROUND BASED STUD'PESI BOTH IN-HOUSE BBD CONTRACTOR, TO 
I D E I T  IFY THE ECHANISHS ASSOCIATED I T H  GRAVITY S E N S I T I V E  PROCESSES, 
THE REPORT OF T q E  1968 INTER STUDY O N  USES OF ~ ~ ~ N ~ D  SPACE FLIGHT 
SBID, $*THE P N I T I A L  EEPR SIS SgIOULD BE UPOI RESEARCH TO UNDER 
RATERIALS BEHAVE D U R I N G  ZERO-@ PWOCESSPNG A N D  TO I D E N T I F Y  NE 
HATERIALS AND FABRICATION RETHODS TO BE USED EATEReBg PS. LOGICAL, 
REEL-PEWNEED, COHEBERT RESEARCH PROGRBE I S  BEING IWITIWTED T 
UWDERSTANDIWG OF SPACE E H ~ I ~ ~ ~ ~ E N T A ~  EFFECTS ON BASIC flEC?HWN 
WELL AS THE CHABWCTERIZATION O F  HATERHAES AND THEIR PROCESSES, T H I S  
EVOLUTIONARY PROGBAPT H A S  AS I T S  BEGINNING, STUDIE TO, 1) WWAEYZE TWE 
ROLE OF GRAVITY ON S O L I D I F I C A T I O N  A N D  CRYSTAL GRO TH, 2) AWALYTICALLH 
INVESTIGATE CRYSTAL WHISKER GROWTH I N  A ZERO-G EN IRONEEWT,3) 
DETERHIHE PHASE CHWWGE QSOLIDIPPCATIORj PROCESS TO D E F I E E  F ~ ~ D A R E ~ T ~ L  
PARAHETERS MOST AFFECTED BY ZERO-G, 43 INVESTIGATE TIfE EFFECTS OF 
ZERO-G ON HATERIALS PROPERTHES, 5 )  DXTERBHNE RATERPALS D O S A G I N G  
PROBLEHS, 6 )  DEFINE POSITIONING,  TRANSPORTING, SPINa A N D  A G I T A T I N G  

THE HATERIALS PROCESSING AND ~ A N U F A C ~ W R ~ ~ G  rw SPACE P R O G R A E  

S A N D ,  7 )  EVALU TE SEPARATIOH WBD PURIFICATIOI? TECEETQUES. 

RENT IN ZERO-G Y MWTHERATICWE HODEEING AWE), 2) CONDUCT DROP 
XLE 19LS0, a) CO DUCT W THEORETICAL INVESTPGATIOE OF GAS 

TOWER TESTS ON CAHDIDWTE HATERIALS FOR BETWLS FORqING &ED SBAPHHG 



RTBP NO, 129-03-28 T I T L E :  SURFACE REACTIONS A'rhD PRBTECTEOI 

HOP8HTOR :: KUET, G ,  He TEZ, 236-433-6387 
TECHBICAL SUFIPIWRY 

REBCTHOIS THAT OCCUR PI TEE WOT GBS E ~ ~ ~ ~ O ~ ~ ~ ~ ~  OF G B S  TU'RBPRE 
E l G I H E S  AND IN L I Q U I D  WERBLI HETALS FOR BDBFiNCED SPWCE POWER SYSTEHSB 
TO WSSESS TBE EXTENT O F  BBTERIWE BEGRWDBTPOH RESUETKRG FROB THESE 
REACTIONS &ED TO PROVIDE PROTECTIOI  FROH SUCH REWCTPBWS, PROTECTION 
BAY TAKE TEE FORB O F  PROTECTIVE COWTIPaGS OR TNBOEVE ALLOH OR 
E I ~ I ~ O ~ ~ E N T A ~  RBDIFICWTTONS THAT TKIHEBIT REACTION., BASIC STUDIES BILL 
BE CORDUCTED TO PROVIDE AH UIDERSTWPIDIBG O F  CORROSIOR HECHWIISRS BR 
ORDER TO GUIDE EWPERPKENTATIOEI AIHED AT P R O V I D I I G  PROTECTION, FOR 
EXWE?IP'S;E, IN STUDIES O F  THE HOT SALT STRESS CORRQSIOI OF TITANIUPI 
ALLOYS, THE ROLES OF ENVIRONHEIYTWE COBSTITUERTS SUCH A S  HYDROGEI, 
WATER V A P O R  K'PBD HALOGENS WILE BE EXAHINED, I N  OXIDATION STUDIES,  THE 
8ECHBBPSM BY WHICH OXIDES BECBHE BOB-PROTECTIVE WlEE BE STUDIED, 
L I Q U I D  HETAE CORROSION STUDIES,  THE ROLES OF I N T E R S T I T I A L  IHPURB 
AND GETTERING ELEMEHTS WILE BE ELUCIDATED, WHERE APPETCABEE, 
PROTECTIVE COATSRGS I L L  BE APPLIED ARD THEIR EFFECTIVENESS STUDIED 
AS A FUNCTIOW OF TERPERWTURE, TIME WBD ENVIRONMENTAL CORSTITUENTS, 

ORGAXIXBTHOR: LE I S  RESEARCH CERTER 

TEE OBSECTITES O F  TBIS WORK ARE TO I D E I T I F Y  THE SURFACE 

RTOP 10, ?29-03-29 T I T L E :  RESIN-FIBER COHPOSPTE STRUCTURE TECHWOLOGH 
OPGABIZWTHBN: LEBIS RESEARCH CERTER 
PIONITOR 2 KEMP, R e  H, TEL,  2 9 6 - 4 3 3 - 4 0 0 0  
TECHNICAL SOHHBBP 

RESIN-FIBER COHPOSITES FOB THE PURPOSE O F  PROHOTTPTG THEIR USE I N  TBE 
SBUTTLE SHSTEE, THE H I G H  STRENGTH TO EIGHT RATIOS A N D  THE H I G H  
PIODOLUS TO WEIGHT RATIOS OBTAINED THRO G H  THE USE OF F I B E R S  SUCH WS 
CARBON, BORO , GLASS A N D  SPECIAL ORGANIC F I B E R S  OFFER CO 
PROEISE FOR REDWCIBG THE STRUCTURAL HEIGHT O F  THE SBUTTEE SYSTEM A N D  
THUS PWCREWSENG THE PAYLOAD, I T  I S  BELIEVED THAT THE RESIN-FIBER 
SYSTERS CAW BE COST EFFECTIVE PB ACHIEVING T H I S  GOAL, TO ACHIEVE 
TS'ES GEHERBL OBJECTIVE, VARIOUS S P E C I F I C  RESEARCH TASKS ARE TO BE 
PERFORBED THAT WILL PROVIDE IHPROBEB ANALYTICAL NETHODS F O R  DESIGNING 
COBPOSITESB FROVIDE R E S I N S  I T H  BETTER P R B C E S S I B I L I T H  A N D  IHPROVED 
STRENGTH A N D  CBHPWTIBPLITP CHARACTERISTICS, PROVTDE REQUIRED 
TNFORHWTPON RELATIVE TO PROBLEMS SUCH WS THERVAL FATIGIBE, RESIDUWE 
STRESSES A R D  FLAW PROPAGATION, A N D  FINALLY TO PROVIDE DESIGN DWTA FOR 
THE BORE PROPISISIPHG RESIN-FIBER SYSTEHS, REEBTED IN-HOUSE WORK W'IEE 
BE COWDUCTED UNDER "99-03-23, 

THE PRHHCKPAP, OBYECTPVE I S  TO WDBANCE THE TECHNOLOGY OF 

RTOP WB, 4 2 9 - 0 3 - 2 9  TPTLE: STRUCTURAL COHPOSITE RATERIBLS F O R  SPACE 
SHUTTLE 

ORGANIZATION: HWRSBWLL SPACE FLIGHT CENTER 
HOWITOR: RILES,  G, TEE, 2 0 5 - 4 5 3 - 1 1 2 0  
TECHNICAL SUHIUIARH 

GRAPHITE, OR ORGANIC F I B E R S  OFFER POTENTIAL WEIGHT S A V I N G S  TR 
COHPOSTTE U T I L I Z I H G  H I G H  STRENGTH AHD/POR H I G H  PIODULUS BORON,. 



STRUCTURAL CO PONENTS F O R  AIRCRAFT ARD SPACE 'VEHICLES, ALTHOUGH 
THESE ADVANCE H I G H  STRENGTH F I B E R S  STLLL ARE RELATIVELY EXPENSP 
THE P R I C E  I S  DECREBSIMG ITPI DEVELOP EPTT EFFORTS A N  INCREASED USAGE, 

I T  IS EXPECTED THAT I N  THE NEAR UTURE CONPOSITES ADE FBOW THESE 
FIBERS WILL BE COST EFFECTIVE IN A N Y  AREAS, I N  OR ER TO INCREASE 

EFFORTS SHOULD BE STUDIED: 1, EVALUATION O F  BORON-AEU 
LEDGE OF THE POTENTIAL O F  THESE EATERPALS, THE FOLLOWHNG 

D SBAPES FOR STRUCTURAL AP 
H BODULUS ORGANIC F I B E R  CO 

DEBELOPHENT O F  B GRAPHITE FIBER REINFORCED HONEYCOPIB CORE MATERIAL, 

RTOP NO. 129-03-30 TITLE:  REFRRCTORY P'iETAL HEAT SHIELDS F O R  SPBCE 
SHUTTLE VEHICLES 

O R G A N ~ ~ W T I O N ~  LEWIS RESEARCH CENTER 

INVOLVES RESEARCH AND DEVELOPBENT 0% COATED 
LOPS F O R  USE AT TEHPERATUPES I N  THE RAPVGE 

2000 DEGREES TO 2'700 DEGREES F I N  THE HEAT SHIELDS O F  RE-ENTRY 
VEHICLES, EHPHASIS I S  PLACED P R O V I D I N G  T E TECHHOLOGP TO BEET TBE 
MULTI-WISSION, I N I N U H  REFURBI ENT REQUIRE ENTS OF TKX SPACE 

TLE. I N I T I A L  EFFORT WILL DEVOTED TO I D E N T I F Y 1  
ISING COATIRG-SUBSTRATE CO NATIONS. EFFORTS TO IHIPROVE COATING 
ECTIOPT A N D  R E E I A B I E I T Y  WIL E SUPPORTED BY THE DEVELOPMENT OF 
OVED COATING COMPOSITIONS, PROCESS SCALE-UP AND QUWEITPY COITRBL, 

A N D  EVALUATION O F  THE EFFECTS O F  THE COATI G OW THE HECHAPTICAL 
PROPERTIES O F  THE SUBSTRATE. THE STUDIES ELL BE CARRIED TO THE 
POINT OF EABORiPTOWY EVALUATION O F  COATED 2' S T  SPECIHENS A N D  MINIATURE 
HEAT SHIELD PANELS UNDER PARTIALLY SIHULATED RE-EBTRY CONDITIONS, 
THE P R O G R A B  WILE DEVELOP THE NECESSARY COATING TECHWOLOGY BUT WILL 
NOT PRODUCE OR EVALUATE FULL-SCALE HARDWWRE, THE DESIGN AND TESTING 
OF HEAT SHIELD PANELS UNDER CLOSELY SPBULATED, H I G H  VELOCITY RE-ENTR 
CONDITIONS I S  THE R E S P O N S I S I E I T Y  O F  THE LANGLEY RESEARCH CENTER, 

RTOP NOe 729-03-39 TITLE:  I-CR-THO2 F O R  SPACE 

ORGANIZATION: LEWIS RESEARCH CENTER 
WONITOR: TEL,  2 1 6 - 4 3 3 - 4 0 0 0  

S THE DEVELOPHENT O F  THE DISPERSION 
STRENGTHENED NICKEL-CHROMIUN ALLOY 9NI-CR-TH02) F O R  USE IN THE HEAT 

OF PROPOSED SPACE SHUTTLE VEHICLES, THE CBJECTTBES O F  THE 
WRE: 9 ,  TO ASSURE THAT ET-CR-THO2 IS THE BEST BWTERIWE WID 

BEETS ALL THE REQUIREEENTS F O R  T H I S  APPLPCATPOB, 2, TO I P I P R O V F  WBD 
SCALE-UP PRESENT HETHODS OF PRODUCING BI-CR-TH02 SHEET TO ATTAIN 
BETTER QUALITY, ORE CONSISTANT PROPERTIES,  BETTER OXIDATION 
RESTSTANCE, A N D  LARGER SHEET S I Z E S ,  3, TO DEVELOP RELIABLE HETHODS 

I N G  A N D  J O I N I N G  NI-CR-THO2 SHPET INTO HEAT SHIELD 
CONFIGURATIONS. 4, TO DEVELOP A N  WLTERNATE PROCESS F O R  PBODUCIWG 
HI-CR-THO2, THE WORK REQUIRED TO HEET THESE OBJECTIVES WILE BE DONE 
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PRIBARILH THROUGH CONTRACTS B I T H  QUALIFIED INDUSTRIAL LABORATORIES, 
THE SCOPE OF THE PROGRAM I S  L I R I T E D  TO BEETING TFIE STATED OBJECTSVESe 

THE P R O G R A H  I S  DESIGNED TO ASSURE THAT 'RYE HATERIAL A N D  NECESSARY 
TECHNOLOGY WILL BE AVAILABLE F O R  THE FABRICATION O F  ACTUAL VEHICLE 
HEAT SHIELDS.  I T  DOES NOT INCLUDE FAERICBTTON OF THE ACTUAL VEHICLE 
HEAT SHIELDS, OR RE-EETRP SIMULATION TESTING O F  FULL S I Z E  HEAT SHIELD 
PANELS I N  H I G H  VELOCITY A I R .  

RTOP NO, 129-03-32 T I T L E :  BEARING A N D  LUBRICANT TECHNOLOGY F O R  
SPACE APPLICATIONS 

OFGANIZBTION: BARSHALE SPACE FLIGHT CENTER 
BONITOR: MILES, G. TEL, 205-453-7120 
TECHNPCAL SUMPEARY 

PROBLEMS O F  LUBRICATING BEARING SYSTEMS A N D  OTHER COMPONENTS FOR LOPJG 
L I F E T I M E S  I N  THE VARIETY OF ENVIRONFENTS WHICH WILL BE ENCOUNTERED BY 
SFTUTTLE SPACECRAFT, EARLY ORBITAL FLIGIITS O F  BOTH SATELLITES A N D  
BANNED SPACECRAFT HAVE HAD LUBRICATION SYSTEHS TSRT WERE EITHER 
COMPLETELY SEALED OR THAT BAD RELATIVELY SHORT L I F E  REQUIREBEMTS, 
EVEN SUCH SPACECRAFT A S  THE APOLLO TELESCOPE MOUNT A N D  THE ORBITAL 
WORKSHOP HAVE L I M I T E D  L I F E  REQUTRENENTS W H I C H  ARE WITHTN THE PRESENT 
STATE-OF-TBE-ART. I T  I S  IWTENDED TO ACCOMPLISH TBE ABOVE OBJECTIVE 
BY THE CONTINUED DEVELOPMENT OF FLUID AND D R Y  LUBRICANTS A N D  BY THE 
DEVELOPMENT OF SPECIAL DESIGNS FOR SLIDING A N D  ROLLING ELEMENTS WHICH 
R I L L  MEET THE L I F E  A N D  ENVIRONMENTAL REQUTREMENTS POSED BY THESE 
ADVANCED SYSTEMS. 

THE OBJECTIVE O F  T H I S  PLAN I S  TO PROVIDE SOLUTIONS TO THE 

RTOP NO. 129-03-32 TITLE:  FATIGUE, FRBCTURE A N D  L I F E  PREDICTION 
ORGANIZATION: LEWIS RESEARCH CEPTEB 
MONITOR: AULT, G .  M. TEL. 216-433-4000 
TECHNICAL S U H H A R Y  

A MAJOR OBJECTIVE I S  TO OBTAIN A BETTER UNDERSTANDING O F  THE 
FAILURE OR FRACTURE EECHANISMS THAT ARE INVOLVED I N  THE APPLICATION 
O F  ADVANCED MATERIALS T O  AEROSPACE MISSIONS. A SECOND MAJOR 
OBJECTIVE I S  TO DEVELOP METHODS FOR PREDICTING THE L I F E  O F  SPECIMENS 
A N D  COMPONENTS WHEN THEY ARE SUBJECTED TO COMPLEX PATTERNS O F  
TEHPERBTURES AND LOADS A S  A FUNCTION OF TIME, TO ACHIEVE THESE 
OBJECTIVES,  RESEARCH I S  UNDERWAY TO EXTEND E X I S T I N G  ANALYSES APTD TO 

DISTRIEUTTOWS I B  THE I C I N I T Y  OF D I S C O N T I N U I T I E S  SUCH A S  FLAWS OR 
CRACKS, A N D  TO UNDERS AND THE REACTION O F  AEROSPACE HATERIALS TO 
THESE D I S C O N T I N U I T I E S  WHEN SUBJECTED TO VARIOUS ENVIRONHENTAL 
CONDITIONS, APPROACHES ARE ALSO BEING EXAMINED FOR PREDICTING THE 
T I R E  TO THE I N I T I A T I O N  O F  THE F I R S T  DETECTABLE CRACKS A S  W R A N D  TO 
PREDI CTING THE PROPAGATION RATEESULT OF EIECHA#TCAL AND THERMAL 
FATIGUE OF THE CRACKS, EFFECTS O F  CRYOGENIC A N D  ELEVATED 
TEflPERATURES ON THE FAIEURE MECHANIS S ARE BEING STUDIED 
THE EFFECT O F  H I G H  PRESSURE ON THE F OW AND FRACTURE OF 
SUCH A S  CHROIVIIUH, T H I S  PROGRAH COUPLES WITH OTBER IN-HO 

APPROACHES FOR DETERMINING THE STRESS A N D  §TRAIN 

O'RK UNDER RTOP 
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RTOP BOe 129-03-33 TITLE:  PIATERIBLS COt!lPATPBILETH EVALUATIQI 
ORGANIZATION: HARSHALL SPACE FLIGHT CENTER 
HONITOR: H'IEES, G o  TEL, 2 0 5 - 4 5 3 - 6  920 
TECHNECAE SUHHAR'BI 

OBJECTIVE: D U R I W G  THE DEVELOPRENT O F  LARGE LAUWCH VEEICLES ARD 
ASSOCIATED G R O U 1 D  SUPPORT EQUIPBENT, TKE USE O F  HATERIAES WHICH ARE 
NOT COHPATIBLE WITH THE EI?VIRO#HEWTAL CONDITIONS TO WHICK THEY HAVE 
BEEN EXPOSED HAS BEEW A CO'NTINUING PROBLER, T H I S  H A S  RESULTED IB 
PREBATURE PIATERIAL FAILURES, LAUNCH DELAYS, A I D  INCREASED COSTS 
BECAUSE OF COHPONENT REPLACEBENT A N D  MATERIAL CHWNGES, SEWCE FWTURE 
DESINS SUCH A S  THE SPACE SHUTTLE A R E  EXPECTED TO HAVE CORSIDERABLY 
LONGER OPERATPBG L I V E S  A'ND THE OPERATING CONDITTONS REQUIRE THE USE 
O F  NEW H I G H  TEBPERATURE MATERIALS AS ELL AS SUBJECTING WELL KNOW? 
WATERIAES TO UNUSUAL ENBIPONPIEWTAE CO D I T I O N S e  A VERY CAREFUL 
EVRLUWTION O F  MRTERIAH, COHPATIBILITY WITH EXPECTED EXPOSURE 
CONDITIONS I S  REQUIRED, I N  ADDITIONI TO CORROSION BED STRESS 

E N V I R O N ~ E N ~  SUPERIfiPOSED ON THE SPACE A N D  RE-EBTR 

SURE OXYGEN, FINALLY, LOX A N D  GQX COHPATIBILITY O F  
LPC PlWTERIALS BITB PPlRTICULAR REFERENCE TO FEAHMABILITY O F  
ATERIALS I S  W FiAJOR A N D  CONTINUING PROBLEM. IH THE PAST, 
RT HAS BEEN PUT INTO CORROSION ANID STRESS CORROSION 

BTS, CERTAIN O F  THE NETALS A N D  ALLOYS w n L  BE EXPO 

RESISTANCE, BUT ORK ON NEWER ALLOYS A N D  THE NEW COEBINBTIOW O F  
ENVIRONMENTS I S  ESSENTIAL,  RESEA CH ON HYDROGEN EHBRPTTLE 
W REkATIBELY PRIMATIVE STATE A N D  ILL REOUIRE PIORE COPICENT 
EFFORT BECAUSE THE SHUTTLE WTEL BE THE F I R S T  APPLICATION O F  H I G H  
PRESSURE HYDROGEN FLIGHT SPSTEPYS, WBILE HWCH PAST EFFORT HAS BEEN 
DIRECTED TQ LOX A I D  GOX EXPLOSION A N D  FEAPlNABILPTY, EORE NEEDS TO BE 
DONE. 

RTOP NO, "89-03-40 TITLE: SURFACE PHYSICS A N D  CHENISTQY 
ORGANIZATION: N A S A  HEWDQUARTERS 
HONHTOR: BASH, R ,  R e  TEL,  202-962-6891 
TECHNICAL SUMHARP 

T H I S  RESEARCH SEERS INCREASED F U N D a  ENTBL UNDERSTANDING OF THE 
RELATIONSHIP BETWEEN ELECTRO I C  A N D  ATOEIC STRUCTURE OF SOLIDS A N D  
THEIR PHYSICAL, CHEBICAL A N D  HECHANICBL SURFACE BEHAVIOR, S P E C I F I C  
SURFACE-CONTROLLED MATERIALS PROPERTIES O F  INTEREST ARE ELECTROM A N D  
ION EMISSBO SEMICOWDUCTOR SURFACE BEHAB R ,  NUCLEATION A N D  GROWTH 
O F  THIN F I E  S A N D  CRYSTALS, ADSORPTIOWB E PORATION, OXIDATION, 
CORROSION, RICTIOH AND WEAR A N D  I W I T I A T P  OF FRACTURE, THE OVERALL 
GOAL I S  TO OBTAIN BETTER BNDERSTANDING OF ECPIBPJISMS O F  BEHAVPBR FOR 

ED TECHNICAL COBTROE OVER IBTERFWCIBL REACTIONS I N  WATERIAES O F  
ANCE I N  AERONAUTICS AND SPACE, 

FTOP NO. 929-03-40 TITLE:  SURFACE PHYSICS ABD CHEBISTRP 
ORGAEIZATPOR: fi ES RESEARCH CERTER 
RONITOR: GOODWIN, @, TEL, 4 1 5 - 9 4 5 - 2 2 5 5  
TECHNICAL SU 

T H I S  RESElaRCH INCLUDES THEORETECBL AflD EXPERIMENTAL STUDIES OF 
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THE PPIYSICAL. HECHBRICBL, BED EEECTPOWIC PWOPERTIES O F  SURFACES, 
THESE STUDIES RAHGE FRO% ~ E A S ~ R E ~ E ~ ~ S  OF SURFACE EHERGIES BITH A 
PRECISION,  LIQUID-NITROGER BOILOPP CWLORIHETEW AWD CHWRWCTEBPZATIOI 
OF THE INTERACTIONS O F  GASES BPaD S'EBWFACES WITH A SURFACE-PO1 MASS 
SPECTRORETER TO ATTEHPTS TO GAIN lJBTDEWSTAHDIBTG OF THE K I H E T I C S  OF 
NUCLEWTION W I D  GROWTH Of CRTSTBH, BUCLEI HTH IR S I T U  ULTRAHIGH-VWC 
E'EECTRCBB HECBOSCOPY, RESULTS O F  THIS WORK HEE HBVE APBLLCATIQN I 
SUCH AREAS AS ELECTRONICS, CORROSION PREVENTIOW, A N D  EATERPALS 
PROCESSING, 

RTOP BO, 929-03-40 TITLE:  SURFWCE PHYSICS A N D  CBEHISTRY 
ORGANIZATION: BARSHALE SPACE FLIGHT CENTER 
HONPTOR: HTLES, G, TEL, 2 0 5 - w - ?  720 

TBEORETICAE A N D  EWPEWIHENTWE STUDIES ARE B E 1  
DERSTBWDIWG OF V A R I O U S  ATOBIC, I O N I C  A N D  

AT GAS-SOLID INTERFACES, THESE 
BE TAKER ADBABTAGE OF LO EBERGY ELECTRON 
g ,  AUGER ELECT PECTROSCOPY I F I E L D  EPIISSIOW 

BETHODS TOG WITH OTHER 
T I V E  B N D  SIG T S  SUCH AS WORK FUNCTIONI 

PRESSURE INCREASE DURZRG FLASH T DESORPTPOW, ETC, D W R I  
YEAR, SPECIAL EE'IPHASIS F 'MICKEH, S U R  
LEED, SURFACE DEBEYE T ALEER FACTOR 
BEASHBRED AWD PUBLISHED IW A PAP THOO O F  PREP 

NGLE SPHERICAL CRYSTALS I N  

AS BEEN CONSTRUCTED THAT ENABLES 
S ALOPVG CERTAIK CRYSTALLOGRAPSIC 

CRYSTALEINE SABPLES H A S  BE 

CONTROLLED CONDITTONS, I. E , ,  SURFACE CLEARNESS B I D  CRYSTAL 
ORIENTATION, 

WTOP 'MO, 129-03-41 TITLE: THIX P I L E S  
ORGANIZBTION: N A S A  READQUARTERS 

ONITOR: WBERG, 1, TEL,  2 0 2 - 9 6 3 - 3 9 2 4  
ECHMHCAE SOH 

T H I S  RESEBRCH SEEKS IWCRERSED UWDERSTAWDING OF THE B R S f C  

TIOWSHIPS BETWEEE STRUCTURE A N D  EEECTROWIEC PROPERTIES O F  THIR 
S ,  INFORHATIOW OBTAINED F R O H  T H I S  PROGBAX HILL COFJTRPBUTF 

HZCHANISHS OF GROWTH A N D  DETERIORATION AWD THE F U ~ ~ ~ B E ~ T A ~  

SIGWPPICANTLP TO WRDS ACHIEBIWG EORE E F F I C I E N T  OPERATION O F  
ELECTRONIC DE I C E S  BASED ON THIN F I E  OkOGY, EWBESTIGATIONS ARE 
CONDUCTED, AI ED AT UNDERSTANDING TH HECHANISPIS O F  ELECTRON 
A N I )  HATTER TRANSPORT IW THIN FTIL S WWD THE RELATIORSHIPS BET 
STRUCTURE AND TRANSPORT PROPERTIES,  PIFCHANHS S OP FI&H DETE 
WRE INVESTIGA ED AB EXANPLE BEING THE PHEBORE A O F  FAILURE I 
V O I D  FORFIAT10 DUE TO E%ECTROTRWNSPORT AT H I G H  CURRENT DEFfSITIES,  
FILMS ARE CHARiICTERIZED WITH RESPECT TO IHPURITBES CRYSTAL STRUCTURE, 
H4PERFECTIOBIS A N D  S I Z E  TO PROVIDE DETAILED PEFORFIATIOB F O R  USE 91 
RELATING TRWISPORT PHEPIOBEWA TO THIN FILH PROPERTIES,  HECHANISHS OF' 



TH ASE INVESTIGATED IN ORDER TO ITSIPROBE PERFORFIANCE WWB 
ATTAIE INCREASED PERFECTION I N  THIN F P L  

MONITOR z TEL, 415-961-2265 

HEORETICAL STUDIES OF 
TY O F  EPITAXIAL,  

STRUCTURE-SENSITIVE DEPOSITION PARANETERS OF THIN FIkldiS I N  GENERAL - 
SUCH A S B  FOR EXABPLE, FILMlS FOR OPTICAL, CORROSION-PROTECTIVE@ OR 
ELECTRONIC APPLICATIONS, 

RTOP NO,  129-03-42 TITLE:  PHYSICS AND CHEHISTRY O F  SOLIDS 
ORGANIZATION: N A S A  HEADQUARTERS 
HONITOR: NBSH, R ,  R ,  TEL, 20 2-962-6897 
TECHNICAL SUMEAR9 

T H I S  RESEBRCR SEEKS INCREASED S C I E N T I F I C  UNDERSTANDING OF THE 
BASIC PROPERTIES OF ATERIALS O F  STRUCTURAL A N D  ELECTRONIC IMPORTANCE 

ISSIONS, BROADLY-BASED ATTENTION r GIVEN TO THE 
H I P  BETREEN ELECTRONICB ATOBIC A N D  OLECULAR STRUCTURE O F  

S O L I D S  A N D  THEIR PEYS'ECAL, CHEMICAL A N D  MECHANICAL PROPERTIES.  
CURRENT RESEARCH EMPHASIZES INVESTIGATION OF ATOHIC BONDING, CRYSTAL 
DEFECT STRUCTURE, THERPIbDYNAMICS A N D  K I N E T I C S  O F  S O L I D  STATE 
REACTIONS, DIFFUSION,  PHASE TRANSFORNATIONS, MECHAHICAL PROPERTIES 
A N D  STREWGTHENTNG ECHANISElS A N D  ENVIRONEENT-SENSITIVE BEHAVIOR O F  
MATERIALS. EN KNOWLEDGE FROM THESE STUDIES WILL CONTRIBUTE TO THE 
DESIGN O F  NE MATERIALS A N D  TO THE IMPROVEMENT OF EXISTING ONES FOR 
APPLICATIONS I N  AERONAUTICS AWD SPACE TECHNOLOGY. 

RTOP NO,  1 2 9 - 0 3 - 4 2  TITLE:  PHYSIC 
ORGANTZATION: LEWIS RESEARCH CENTER 
NQNITOR: LAD, R ,  8 ,  
TECHNICAL SUEHARH 

PROPERTIES O F  THE SOLID STATE, BOTH BULK A N D  SURFACE, I T H  PARTICULAR 
EMPHASIS ON THE ROLE OF ELECTRONIC A N D  MAGNETIC PROPER I E S ,  ATOPfIC 
STRUCTURE A N D  CHE ICAL REACTIVITY I N  THE DETER INATION O F  PHYSICAL, 
CHEMICAL AND MECHANICAL PROPERTIES.  THE PARTICULAR ASPEC 
RESEARCH ARE DESIGNED TO APPLY TO MATERIALS PREPARATION A 
CONTROL OF PHYSICAL PHENOMENA TB HATERIALS OF STRUCTURAL A N D  
ELECTRONIC IMPORTBNCE TO N A S A .  APPROAC S PERTINENT TO 
DIFFUSTON COBTROLLED PHENOBENA SUC DEPOREATION, 
THERRBL STABILITY A N D  RADIATION DA DE THEORETICAL AND 
EXPERIMENTAL STWDIES OF DTFFUSION A N D  THE DEFECT STRUCTURE I N  NETAES, 

OBJECTIVE: TO OBTAIN AN INCREASED UNDERSTANDIRG F TEE BASIC 



INTERNAL F R I C T I O N  A N D  F E S I S T I V T T H  STUDIES O F  RADIATION DAHAGED 
EETAES, A N D  STUDIES O F  THE NWTURE O F  SURFACE DEFECTS U S P N G  TECRNTQUES 
SUCH AS EPR, G A S  ABSORPTION WND EEECTROH BOYBARDBENT, PROGRAMS WHICH 
APPLY TO PHENOHEPBW REEATED TO ELECTRONIC A N D  BlBGNETIC PROPERTIES WILL 
INCLUDE DEVELOPBENT O F  MRGNETIC THEORY FOP PURE HETAES A N D  ALLOYS, 
A N D  THE MEWSUREMENT OF NETIC PROPERTIES U S I N G  TECHNIQUES SWCR AS 
EAGNETIC S U S C E P T I B I L I T Y  BGNETOSTRICTIOB, NEUTROIV DIFFRACTION AND 
HOSSBAUER SPECTROSCOPY PROGRAPlS PERTT ENT TO CREHI 
CONTROLLED PROPERTIES SUCH AS THERMAL A D H I G H  VACUW 
HHDROGEW EBBRITTLENENT I N  ESETALS, ELECTRICAL S T A B I L I  
AT H I G H  TEMPERATURE AND NETBL PU I T Y  WILL INCLUDE MASS SPECTROPSETRTC 
STUDIES OF H I G H  TEMPERATURE DECO P O S I T I O N  OF RFPRACTORP COHPOUNDS, 
ELECTRICAL CONDUCTIVITY A I D  DIFF STOW STUDIES PPa H I G H  TEHPERATURE 
ELECTRICAL I N S  LATOFSp EPR STUDLES OF INTERACTION OF OXYGEN WITH 
HETAL APJD OXTDE SURFACES, ELECTRICAL R E S I S T I V I T Y  A N D  PIECHAWTCAL 
PROPERTIES DETFRHINATIONS ON HYDROGEN LOADED TITANIUB, A N D  STUDIES O F  
H I G H  PURITY ilETA9, PREPARATTOW BY THE USE OF H I G H  ENERGY ELECTRON 
TRRADIATION OF SOLUTIONS, 

RTOP NO, 129-03-42 T I T L E :  PHYSICS A N D  CHEEISTRY O F  SOLIDS 

€iIO1JITOR: G O O D W I N l  G. TEL, 4 1 5 - 9 6 1 - 2 2 6 5  
TECHNICAL SUMHARP 

UNDERSTANDING O F  INFLUENCE O F  EARTH, PLANETARY, AND INTERPLANETARY 

WILE BE USEFUL I N  THE DESIGN O F  AIRCRAFT A N D  SPACECRAFT. 

ORGBNIZATION: BEES RESEARCH CENTER 

THE OBJECTIVE OF T H I S  RTOP I S  TO OBTAIN A N  INCREASED 

ENTS O N  THE DEGRADATION OF HATERTALS. RESULTS O F  T H I S  WORK 

RTOP NO. 1 2 9 - 0 3 - 4 3  T I T L E :  PROPERTIES O F  MATERIALS F O R  ELECTRONIC 
APPLICATIONS 

ORGANIZATION: EANGLEY RESEARCH CENTER 
MONlTOR: BROOKS, G, W, TEL, 703-827-3285 
TECHNICAL SUNEARY 

RELATIONSHIP BETWEEN THE ATONIC, NOLECULAR, A N D  MORPHOLOGICAL 
STRUCTURE OF AATERIALS A N D  TBETR ELECTRONIC PROPERTIES,  I N  THESE 
STUDIES,  DATA ARE ACQUIRED ON SENICONDUCTORS A N D  DIELECTRIC AND 
FERROEAGRETIC PIATERIALS BHICH WILL BE OF USE I N  THE DESIGN OF NE 
DEVICES A N D  COHPONENTS H V I N G  S T A B I L I T I E S  A N D  L I F E T I M E S  CONSISTENT 
WITH PRESE'MT A N D  FUTURE I S S I O N  REQUIREEEBJTS, OF NECESSITY, STUDIES 
OF THE PROPERTIES F O R  ELECTRONIC APPLICATIONS COVER A VIDE RANGE O F  
D I S C I P L I N E S  AND APPROACHES, THET INCLUDE DETERMTNATTON OF THE 
INFLUENCE OF ELECTRONAGNETIC A N D  LASER RADIATION O N  ION-INPLA 
DTFFUSION-DOPED CRYSTALS, INQUIRT INTO CHARGE TRANSPORT PHENO 
POLYHERS, AND INVESTIGATION O F  THE EFFECTS O F  ALLOY STOICHIO#ETRY A N D  
G R A I N  BOUNDARY INTERACTIONS ON THE BEHAVIOR OF DIFLECTHCS, 

EXPERIMENTAL A N D  THEORETICAL STUDIES ARE CONDUCTED ON THE 
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RTOP NO, 9 2 9 - 0 3 - 4 3  TITLE:  PROPERTIES O F  PIATERIALS FOR ELECTRONIC 
APPEICBTIONS 

ORGAMIZWTPOW: RARSHALL SPACE FEIGHT CENTER 
EONITOR: HIEES,  G, TEL, 2 0 5 - 4 5 3 - 3  120 
TECHNICAL SUPIIPIBRY 

THEORETICAE WPJD EWPERIRENTAE STUDIES ARE USED TO BETTER 
UNDERSTAAD THE EFFECTS O F  ELECTROiYAGNETIC A H D  PARTPCULRTE IRRADHATHON 
0% THE OPTICAL ELECTR0Kf.C AfBD HAGNETPC PROPERTIES O F  IQORGANIC 
SEMICONDUCTORS, THE NEED FOB W BETTER D E F I N I T I O N  O F  THE DBHAGE 
WECHANISe4S A N D  THE FOREWLATION OF A HODEL TO INDICATE DBHAGE A N D  
IEPURPTY S I T E  WITHIN THE CRYSTALS I S  IHPERATIBE AS THESE WATERIALS 
ARE USED ON ALMOST ALE SPACE PAYLOADS, 

RTOP NO,  729-03-43 TITLE:  PROPERTIES O F  ?SATERIALS FOR ELECTRONIC 
APPETCATIO8S 

ORGANIZATION: AWSW HEADQUARTERS 
MONITOR: WEINBERG, I, TEL, 2 0 2 - 9 6 3 - 3 9 2 4  
TECHNICAL SWESIEART 

T H I S  RESEARCH I S  A I  ED AT DFTEREINING THE BASIC REEATIONSHIPS 
BETWEEN ELECTRONIC A N D  DEFECT STRUCTURES O F  qATERIATiS A N D  THEIR 
POTENTPAELY USEFUL ELECTRONIC PROPERTIES.  INCREASED UNDERSTANDING I S  
SOUGHT I N  ORDER TO DETERHINE THE BEST DIRECTIONS TO FOLLOW IN 
OBTAINING IHPROVED EXISTING,  AWD NEW, MATERIALS F O R  ELECTRONIC 
APPLICATIONS, EXPERIHENTAL A N D  THEORETICAL STUDIES O F  ELECTRONIC 
STRUCTURE, DEFECT STATES APJD TRANSPORT, E A G N E T I C ~  SUPERCONDUCTINGo 
DIELECTRIC,  S E  ICQNDUCTTNG A INSULATING PROPERTIES ARE U T I L I Z E D  I N  
OBTAINING A UNDERSTANDING 0 ATERIALS FO USE I N  ELECTRONIC 
DEVICES, E PHASHS I S  GIVEN STUDIES ON ATERIAES PREPARED IN 
SINGLE CRYSTAL, POLYCRYSTAELVNE AND AHORPHOUS FORHS.  A N  
UNDERSTANDING O F  HAT TH PARBFIETERS I S  RELATED TO ELECTRONIC 
PROPERTIES I N  BOTH I NEW RATERIALS ., 

RTOP HO, 1 2 9 - 0 4 - 2 0  TITLE:  BASIC APPLIED MATHEMATICS 
ORGANIZATION: LEWIS RESEARCH CENTER 

ONITOR :: HALL, J, H a  

J E C T I V E  O F  T H I S  WORK TO IMPROVE THE EFFICIEWCY APBD 
EFFECTIVENESS OF SOLVIPliG ANALYTICAL PROBLEMS A N D  PBOCESSIBG 

DATA BY USE OF PEPROVED TECHNIQUES IPV APPLIED 
AND WUMERTCBL ANALYSIS, COHPUTER OPERATING SYSTE 

SOFTWARE) DEVELOPMENT WILL ERPBASIZE DIRECT ACHINE INTERACTION 
TO TARE M ~ X I ~ U H  ADVANTAGE OF A AILABLE COMPUTE RDWARE. T H I S  
APPROACH TO SHORTENING THE COB UNICATIOPJ LPHR EEN THE S C I E N T I S T  
A N D  THE PROBLEH SOLVING PROCESS I N  LWRGE COBPUTE'PS OFFERS SUBSTANTIAL 
G A I N S  IN PRODUCTIVITY OF THE S C I E N T I S T ,  



RTOP 80, 129-04-20 TITEE:  HATHEHATICS 
ORGBNBZWTIOE:  EARSHALL SPACE PLHGIAT CENTER 
HQWITOR: RILES, e, TEL, 205-453-1420 
TECHBICWL SUHBAlrWH 

INFORHATIOH IS EST&BkTSWED A S  8qDBTCHb DISCBIfiIHATIOW8t,  WHICPI C O I S I S T S  
OF THE S T R I C T  SEPlIRWTIOW O F  THE SBGHPFPCABTT F R O B  THE *QEPIPTYEB 
TITFORHATIOW, T H I S  COICEPT RESULTS IR PARWHETERIZATIOR O F  THE 
PWHSHCWE PROCESSES BONITORED II THE SPWCECRBFT VERSUS THE 
C ~ ~ ~ E ~ T ~ O N A L  TREATP3ENT OF HOSTLT UNDETERHPNED T I H E  S E R I E S  OF DATA, 
FOR THIS  CONCEPT, S P E C I F I C  ARD COPWUTEB ECOHOHIZIWG ANALYTICAL BODEES 
A N D  PAWBBETER-BASED ALGORITHES RAVE TO BE DEVELOPED, THE TASKS WITH 
PREFERENTIWE RELEVANCE TO THE H B F O R ~ A T I O W - H A ~ B e E ~ E N T  PROBLEH COHPRISE 

ONE BASIC CONCEPT OF ADEQUWTELY MAWAGIRG T H I S  FLOOD O F  

IHG: A, REPRESENTATIVENESS O f  NORSTATTORWRY 
VARIABLES, B. STATISTICAE ANALYSIS O F  WON-REGULBR 
ETER-DHSTRIBUTIO S, C. APPE$CBTIBN OF HONTE CARLO HETHODS TO 
OEUTIOH O F  PWRTI E DIFFERENTIAL EQUATIONS. D, AEGORITHMS F O R  

THE SOLUTION OF NONLIPBEAR HATHEHATICAL PROGRAMEING PROBLEHS 
ATIC HODEEING RAHETER ANALYSIS OF PHYSICAL SYSTE 

O F  HYBRID CQ 

RTOP NO. 729-0 -20 TITLE:  

BONITOR: ROSENFELD, S, A, TEL, 202-962-0568 
TECHNICAL S U B  

DEBELOPNENT O F  BWWLHTICAE, STATISTICAL,  WND B 
POTENTPAL VALUE TO WAS S C I E N T I S T S  A N D  ENGINE 
RESEARCH AREAS TO BE E PHASIZED ARE: ANALPSI 
PROBABILITY THEORY A N D  BATHEEATICAL S T A T I S T I C  
NUflERICBL ANALYSIS; MODERN CONTROL THEORY A N D  
TECHNIQUES; A N D  OPERATIONS RESEARCH A N D  SYSTE 
OBJECTIVES O F  THE HERDQUARTERS' MATHE ATICS PROGRAN ARE 
COI?SPLEHENT TFYE MORE APPLIED RESEARCH BEING DOWE AT THE N 
WITH FUNDAHENTWL RESEWRCH TYPICALLY POUND IN THE 
UNIVERSITY EEJVIRO TO PROVIDE AB EFFECTIVE AVENUE FOR 

ORGAWIZATION: WBSA HEADQUARTERS 

THE GENERAL OBJECTIVE O F  T H I S  PROGR&H I S  TO EBCOURAGE THE 

ER WND UNIVERSITY RESEARCHERS I N  AREAS 
T, THOSE ASPECTS O F  MATHEPIBTPCAE RESEARCH WHICH ARE 
TO THE NEEDS O F  OUR RESEARCHERS I N  THE PHYSICW'L, 

ENGIWEERHRG E N ~ ~ R O N ~ E W T A E ,  A D L I F E  SCIEHCES WILL BE SPONSORED, 

RTOP 80, 929-04-20 TITEE:  BWTHE 
ORGAWIZBTTOW: WHES RESEARCH CENTER 
HOWITOR: GOODWIN, e, TEE, 4 $ 5 - 9 6 % - 2 2 6 5  
TECHWICWL SBSBHARY 

APPLIED BATHEHATICS SUCH WS AWWLYTICBL HECHWNICS, DHFFEREWTIWL 
EQUATIONS A N D  H A H Y  APPLICATIONS TO PHYSICS,  SPECIFICALLY,  T H I S  WORK 
WILE BE CORCERBED WITH TECHNIQUES F O R  S O L V I N G  DPFFERERTIAE BWD 
INTEGRAL EQUWTIOVS WITH EFIPHASIS ON THE IDENTIFICATION O F  CRITICAL 

THE OBJECTIVE OF THIS RTOP I S  TO PURSUE RESElSRCH 3 3  BWSPC 
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I T E B S  AFFECTING ACCURACY BND EPFICIEMCT,  .FlAPg-COP"4PUTER IBTERACTHOFJS, 
A N D  ITfTERWCTIQE COBPUTING TECHNIQUES, T H I S  BORK WILL F I  
WPPLICWTIOH I N  A WIDE RANGE O F  PROBLEHS FOR WHICH D I G  
SOEUTPOHS F I Z E  BE REQUIRED, ALSO THE WORK INVOLVING 
INTERACTIONS OFFERS PBOBISE II AKING THE COHPUTER Ii MORE E F F I C I E I T  
A N D  EFFECTIVE A I D  I N  PROBEE 

YONITOR: 
TECHNICAL SURHA 

RTOP ARE:: ( 1  TO DO RESEARCH I 
TO DEVELOPIBG ETHODS WHICH ARE HORE 

F F I C I E N T ,  PARTICULARLY F O R  USE O N  DIGITAL 
ESEARCH I N  CERTAIN S P E C I F I C  A R  

THEORY, STOCHASTIC PROCESSES, O P T 1  
THEORY, PERTURBATION THEORY, APPLIED ATHEHATICS, APTD RELATIVITY 
THEORY WHICH ARE S I G N I F I C A N T  TO NASA/JPL PROBLE TO CONDUCT 
RESEARCH I N  STATISTICAL ESTIHATTON THEORY, STOC PROCESSES AND 
NONLINEAR AND D'f lHAHIC PROGRA I N G ;  TO CONDUCT BASIC RESEARCH IN 
ADVANCED TECHNIQUES FOR THE GENERATION OF ANALYTIC A N D  LITERAL 

LUTIONS O F  SYSTEBS O F  NONLINEAR DIFFERE T I A L  EQUATIONS O F  BOTH THE 
ITIAE-VALUE BID BOUNDARY-VALUE TYPE; (4 TO DEVELOP A N D  APPLY NEW 

AATHEMATICAE TECHNIQUES FOR THE EXACT ANALYTICAL SOLUTION OF THE 
NONLINEAR PART1 L DIFFERENTIAL EQUATIONS HICH ARISE I N  GENERAL 
RELATIVITY, N U  ERICAL ANALYSIS RESEARCH S CURRENTLY CONCENTRATED IN 
THE AREAS O F  LINEAR ALGEBRA, NOW-LINEAR EQUATIONS, DIFFERENTIAL 
EQUATIONS, INTEGRAL EQUATIONS A N D  CONSTRUCTIVE REPRESENTATION OF 
SPECTAL FUNCTIONS, STATISTICAL ESTIMATION STUDIES ARE CONTINUING I N  
THE SEQUENTIAL E S T 1  ATION OF LINEAR A N D  NON-LINEAR CORRELATED 
STOCHASTIC ARIABLES ASSOCIATED TTH WON-STATIONARY RANDOH PROCESSES, 
DATA COMPRESSION STUDIES AND STUDIE I N  RECURSIVE UPDATING METHODS 
FOR ORBIT DETERMINATION PROBLEHS; E PHASIS I S  ON TECHNIQUES CAPABLE 
O F  PERFORMING NON-LINE R ESTIMATION I N  NEAR REAL-TINE, THE 
TECHNIQUES EVOLVED I N  THE INFORHATION THEORY SCIENCES P I L L  BE 
INVESTIGATED F O R  THEIR APPEICABILTT TO THESE PROBLEHS, RESEARCH I N  
NON-LINEAR AND DYNAHIC PROGRAMMING I L L  BE CONDUCTED WITH 
BPPEICATIONS TO PROBLEHS I N  OPERATIONS RESEARCH, SYSTERS ANALYSIS, 
ALZOCATTON O F  RESOURCES A N D  ~ ~ N A G E ~ E N T  D E C I S I O I  THEORY, RESEARCH 
WILE CONTINUE ON GENERATING SEMI-ANBEYTICAL A I D  LITERXL SGLUTIONS O F  
O R D I N A R Y  DIPFEREWTIAL EQUATIONS., THE EATHEMATICS O F  GENEPAL 
RELATPVITY AND O F  S E  S OF NOW-LIIVEAR PARTIAL DIFFERENTIAL EQUATIOPrS 

STUDTED F R O  THE STANDPOINT O F  HIGH-SPEED NON-NUMERICAL 
ANIPULATION OF THE ALGEBRA O F  EXTERIBR DIFFERENTIAL F O R N S ,  

RTOP NO, 129-04-20 TTTLE: COHPUTER-ORIENTED MATHEHBTTCAL RESEARCH 
ORGANIZATTOB: LANGLEY RESEARCH CENTER 

TECHNICAL SBIRYIHARY 
ONITOR: NELSONs C, H e  TEE, 703-827-3285 

THE RESEARCH TO BE CONDUCTED UNDER T H I S  RTOP WILL BE DIRECTED 



TOWARDS THE APPETCATPQN O F  COHPUTERS TO AEROSPACE PROBLBRS, BEW OR 
IEPROVED EETHODS WILL BE SOUGHT FOR DESCRIBING PROBEEH SITIBWTIONS IH 
WWTHERATICWE OR EOGIICA'E PORP4 AND F O R  S O L V I N G  THE RESULTING 
FOWPIULATIONS VITH THE A I D  O F  A DIGITAL COEPUTER, ACTTVPTIES WILL 
INVOLVE I D E N T I F I C A T I O R  A N D  STUDY O F  KREBS OF ERTHEHATTCS A N D  COMPUTER 
SCIENCE H A V I N G  POTENTIAL APPLICATION, DEQFLOPFIEWT O F  RETWBDS A N D  
WSSOCIWTED THEORY, COHPUTER EWPERTHENTATIOFJ, A N D  THE FEPORTIEJG O F  
RESULTS, PIATREEATTCWE DISCIPLINES WILE INCLBDE NUMERICAL ANALYSTS, 
APPROXIBATYON THEORY, HATRIX THEOPY, DXFPERENTIAZ EQUATIONS, OPTIHBL 
CONTROL THEORY AND S T A T I S T I C S ,  RELATED DISCIPLTNES WILE I 
INFORMATIOW, COEWJNICATIOPI, AND DECXS THEORY AS WELL AS 
HAW-MACHINE COMMUNICATIONS, T H I S  W@R I L L  PROVIDE K FOCAL POINT FOR 
THE DEVEZOPHEWT OF COBPUTER ORIENTED HEMATPCS REZATED TO BROAD 
AREAS OF RESEARCH O F  INTEREST AT THE LANGLEY RESEARCH CERTER, I T  
NIEZ BE COOR INATED WITH RELATED EFFORTS AT OTHER TWST~LEBTIOWS AND 
THE RESULTS I L L  BE AVAILABLE TO ORGANTZWTIOWS R A V I N G  SIHXLBR 
INTERESTS TBRO'IBGBOUT THE COUVTRY, 

RTQP NO, 1 2 9 - 0 4 - 2 1  TITLE:  INPOREATION SCIENCES 
ORGANIZATION: ARES BESEARCH CENTER 

ONITOR: KEEIB, H, P, TEL,  445-969-1111 
TECHNIC&% SBNHBRY 

GRANT P R O G R A P E #  TO ADDRESS BASIC QUEST10 S IN THE ARERS O F  BONAB 
TWFORHATION PROCESSIEG ARD D E C I S I Q N  H A K I N G ,  NWTHFRWTICWL Rfr9D 
COMPUTER MODELS I L L  BE DEVEEOPED F O R  CORPARISOW WTTH H U H A N  SIGNAL 
DETECTION, CATEGORY FOREWTIONp PaTTERN RECOGNHTIONB AND DECISION 
PIBRING PERFORHANCE, THESE MODELS WILL BE REFINED TO S U I T  PWRTTCULAR 
PERFORBBWCE STTUATHOBS, TECHRIQUES V I E L  WESO BE DEVELOPED TO W I D  IN 
THE SELECTIONT, SCREDU IEG, A N D  RESCNEDULTFTG O F  FLIGHT EXPERPRENTS, 
PARTICULAR ATTENTION ILL BE DIRECTED TOWRRDS DETERPIINPNG P R I O R I T I E S  
ON B CARDINAE SCALE U S I H G  BUklA3  OPINION DRTA, 

RESEARCH WILL BE CONDUCTED BOTW AT A X S  A N D  UNDER COLLABORATIVE 

BTOP 80, 129-014-2'8 T I T L E :  INFORHATIOW SCIENCES 
ORGBNIZATIOH: WASfr HEADQUARTERS 
RONITOR: RBSENFEED, S, A ,  TEE,  202-962-0568 
TECHNICAZ SUBBARP 

THE OBJECTIVE O F  RESEARCH IN THE INFORHATION SCIEPTCES IS TO 
WNCES 1% THOSE D I S C I P E S R E S  RELgT D TO THE TRANSHISSTON, 
RBGE A I D  RETRIEVAL O F  INFORMATI0 AS WELB; A S  WTTW THOSE 

D I S C I P L I B E S  DIRECTED TO B R D  TEE USE O F  THIS I N F O R H A T I O W  IW THE 
PROCESSES OF P ~ A N N ~ N ~ ~  D E C I S I Q R  f l A K I N G  AND COEJTROL, S P E C I F I C  
RESEARCH AREAS INCLUDE: TRE BATREHATICAL THEORY O F  BEPORHWTION 
PRBCESSIBG; ~ ~ ~ 0 ~ ~ A T ~ O ~  CLASSIFICATION A N D  RETRIEVAL: PROGRAH 

HGUBGE WPaD E% ESEARCH; DECISION TAEOIIY A I D  GAR?? THEORY; 
D HWFOREBTION DISPEWY. T H I S  NEW PROGRAPI  I S  
UCCESSFUL COHPLETSON OF FUTURE IASa 

E ARE BEIWG S APIPED WITH DATA F R O  
EARTH-BASED A N D  SPACE EIPERIHEWTS PLANNED F O R  THE NOT-SO-DISTANT 
FUTURE BAKE TODAY@S PROBLEHS SEEH TRIVIAL BY COHPAWPSOH, FOB 



EXABPEE, THE INFOREATTOR RATE FROE J U S T  ONE PROPOSED P R O G R R M 4 ,  THE 
EARTH RESOURCES SATELLITE,  PROMISES TO YIELD THE EQUIVALEWT OF OVER 
^e,OOO,OOO RVERAGE S I Z E D  BOORS PER D A Y  (OR 10 TO THE 44TH POWER B I T S  
PER D A H , )  THUS RESEARCH I N  THE INFORHATION SCIENCES H A S  A UHIQUE 
ASPECT OR URGENCY A N D  POTENTTAL PRODUCTIVITY, 

RTOP NC, 129-04-22 TITLE:  ASTRODHHWRICS 
ORGANIZATION: J E T  PROPULSION LABORATORY 
PIONITOR: POWELE, R ,  V, TEL, 2 1 3 - 3 5 4 - 6 5 8 6  
TECHNICAL SUHEWRY 

OBJECTIVE TO CONDUCT RESEARCH I!! THE DEVELOPMENT O F  ADVANCED 
TECHNIQUES F O R  O B T A I I I R G  LITERAL EXPRESSIONS F O R  THE SOLUTIO8 O F  THE 
ION-LINEAR DTFFERE8TIWL EQUATIONS W R H S I N G  I N  TEE HAHILTORIAR 
FORHUEWTIOW OF THE EQTION OF A R T I F I C I A L  OR NATURAL SATELLITES O F  THE 
EARTH O R  ANOTHER PEATPJET, THE PROPOSED APPROWCH WIEE FAKE USE UP ETE 
S E R I E S  I N  COBJUNCTION WITH SUITABLE INTERNEDIWTE TRAJECTORIES,  THE 
WNTICIPATED RESUETS BILZ BE BAWJABLE FOR USE I N  EEPLOYIBG 
SPACECRAFT-BASE@ EEASUREMEWTS OF SATEEETTES I N  GUIDANCE TECHNIQUES 
FOR FUTURE MISSfOBS, 

T H I S  RTOP, DESCRIBING BASIC RESEARCH IN ASTRODHNWBTCSb HAS THE 

RTOP NO, '930-06-07 TITLE: M I S S I O R  ANALYSTS A H D  STSTEN DEFHBITIOPJ 

HONHTOR: BROOKS, G, E ,  TEE. 703-827-3585 
TECHNICAL SUBHART 

STUDIES WILL BE DIRECTED TOWARD ANALYSES OF CONSUMHABEE BOOSTERS 
FOR SINGLE STAGE TO EARTH ORBIT OPERATSOB, THE INITISLL OBJECTIVE OF 
THESE ANALYSES WILL BE TO DEFINE MATERIAL PROPERTIES FOR CANDIDgTE 
PROPELLANTS A N D  OXIDIZERS WHIC8 NORHALEY E X I S T  {STP) TN EITHER L I Q U I D  
OB GASEOUS FORM, SUCH INFORMBTION WILL PROVIDE THE B A S I S  FROB WHICH 
THE BEST PROPELLWNT/OWIDIZER HAY BE SELECTED FOR COWSUHHABEE BOOSTER 

DEFINE THE S E N S I T I V I T Y  OF THE S O L I D  ELEMENT OF THE CBISUHBABEE 
BOOSTER TO SUCH LABBCH FACTORS AS SHOCK WED ACOUSTIC LOADINGS AS 
A S  THE ASSOCIATED HEETING SYSTEE REQUIREHENTS, THE FOCAL POINT 0 
TEESE I R I T I A L  EFFORTS FUZZ BE A PROOF OF CONCEPT DEHOWSTRATPON OF A 
COESUHHWBLE BOOSTER, HE9 COEJUBCTION WITH THESE ANALYSES, HISSHOWS 
STUDIES WILL BE PEWFORWED TO DEFINE THE PAYLOAD REQKfIREWENTS OF THE 
CONSUBHWBLE BOOSTER WND ITS IWTEGRATION INTO A TOTAL SPACE 
TRANSPORTATION SHSTEW WHTCW INCLUDES THE SPACE SBUTTLE WBD 
ORBIT-TO-ORBIT S UTTLE, THE LONG-TERH OB ECTIVE WILL BE TO MWTE 
ENGIWEERIWG BAWD ARE DEVEEOQBERT WITH PUT RE H I S S T O N  REQUIRENEWTS TO 
PROVIDE THE TECHlOLOGH BASE FOR THE DEBEEBPHENT OF THE COWSUHNWBLE 
BOOSTER AS W VIABLE CANDIDATE FOR A HEW LAWNCW SYSTER, STUDIES WILL 
BE BRIBWRHEY IN-HOUSE SUPPLEHENTED BY CONTRACTS -HI S P E C I A L I Z E D  AREAS 
AS REQUHPED, 

ORGANIZBTIOB: LWNGEEP RESEARCH CFNTER 

APPLICATIONS, M ~ R E  DETAILED APBALHSES WILE THE@ BE PERFORBED TO 



RTOP 10, 130-06-08 TITLE:: FLXGWT PATH DESIGN PROGRAR WBD 
HNTERACTIVE GREPPBICS 

ORGANIZATION: J E T  PROPUkSIOB LABORATORY 
ROIITOR:, POWELL, B e  8, TEE, 213-354-6586 
TECHNICBE S U H B A R I  

YEARS TO SOLVE OW PROVIDE I &TI08 OH DPFFEREIT FACETS O F  THE 
OVERALL PLIGHT PWTH D E S I G l  EFi F O R  A PEBIETWRH B H S S H O R -  HOWEVERB 
IBPUT &RD OUTPUT USUALLY EXCEED THAT ACTUWEEP REQUIRED, COORDPHATE 
SPSTEHS ARE FREQUEHTEY IWCO S I S T E N T  FRBH ONE PROGRBH TO THE NEXT, 
NEWER PWFOREATHOW BEC BIEABEEl ETC, WITH THE ARRIVAL OF THE 
@ ~ T ~ I R D - ~ E ~ E R A T I O ~ ~ ~  CO SYSTEES (SUCH A S  TBE UHIBWC 1708 OR I B H  
360 W I D  ASSOCIATED PERIPHERALS) ITH THEIR I ICREWSED C A P A B I E I T I E S ,  
THE NEED ABD OPPORTUWITY EXIST TO F Q R E  W CBHPREHEBSIVE FLIGHT PATH 
DESIGN PROGRAR (FFDP) BY PULLING TOGETHER THE BEST EXISTIHG 

NUHEROUS CORPUTER P R O G R A R S  HAVE BEEN WRITTEN OVER THE PWST FEW 

CHECKED-OUT PROGXABS AS *~SUBPROGRWHS~* WHICH COULD BE BCCESSED FRO@ w 
QE HODULE (HCfl], WHICH OULD BE THE REWE gvBRAICP4S** OF TEE 
CPI WOUED C O I T B I B  THE HE ESSARP L O G I C  TO ERWBEE THE 
PST (HA) TO U T I L I Z E  THE VARIOUS SUBPROGRBNS, BHHLE S T I L L  

MAINTAPNIBG THE S I B P L E S T  FLOW O F  K E Y  PARBEETERS &CROSS THE DIFFEREPVT 
INTERFACES, THE CE WOULD ALSO 88KNOWgB WHAT IBFORH&TIOW TO REQUEST 
F R O E  THE HA AT EB H STEP D U R I N G  T H X  INTERACTIVE D E S I G l  PROCESS, I T  

PSIOEED THAT TRE BA WQULD S-TT AT WB INTERACTIVE COEPUTER 
FOR THE FPDP, A I D  OULD THE1 PROCEED THROUGB IBB 

I T A  THE CQHPUTER WI B THE GOAL O F  ACHIEVING 
OR TPgE PLIGHT BATH SPACE, BY @DIALOGUEg@ I S  

WHILE THE CQHPUTER WOULD RESPOND BY WORK HESSAGES OR 
THAT THE PlB WOULD SUPPLY INFORHIITIOF4 TO TEE f3CR VIA KEYBOARD INPUT O R  

GRAPHICAL RESUETS OR B DPSPEBY SCREEW AT THE TERRIIAIE LOCATION. THE 
EXISTENCE OF A POWERFUL H ~ ~ A ~ ~ ~ A C ~ I ~ E  COWBINATION TOOL SUCH AS THE 
FPDF WOULD PERHIT RAPID WSSESSEEPST O F  A VWRIET'P O F  Ci31DIDWTE PUTTYRE 
PEANETARB A N D  RELATED (CQHETS, ASTEROIDS, ETC,)  PlISSIONS, THE HCH 
&BID ASSOCIATED A E G O R I T H H S  WOULD BE BASED UPON pI4AIY YEARS OF 
EXPERIENCE IB THE &REA OF PLANETRRY ~ I S S I O ~  DESIGN, A I D  THE INCREIISED 
USAGE O F  BODERN GRAPHICS SYSTEBS WOULD ATTRACT W WIDE QRRHETP O F  USER 
LEVELS FROM ABALYST THROUGH NANAGER, 

RTOP NO, "BO-06-15 TITEE:  SPACE PROGRAB PLAWIING ANAkTSIS 

HONITOR: ESTER, J. PIe TEL,  475-961-1114 
TECFHHICAL SUHBA9H 

LONG-RANGE PLANNING RETHODOEOGIES, THE HETHODOZOGIES BILL PRBVHDE 
FOR: THE CONSIDERATION OF ALTERNATIVE GOALS A N D  BETERWRTIVE 
P R O G R W H R A T I C  COURSES O F  ACTION; ASSESSHEFJT OF THE R I S K S  AND 

A N D  A N  EVALUATION O F  THE COWTRHBUTIONS THAT THE QUTCOYISES BAY YIELD I N  
WPPROACHING THE GOALS; WSSESSHENT O F  THE ECOIONIC AWD RESOURCE 
IEPEICWTIOIVS OF PROGRB ALTERNATIVES; DESCRIPTIONS O F  THE ASSOCIATED 
TECHIHCW'E REQUIRERE8TS A N D  C B P A B I E I T I F S ;  ABD THE EXERCISE O F  V h R I O U S  
DECISION-EIWKIRG PROCESSES ASSUHED FOR THE PURPOSE O F  BNBLYSIS, 

ORGBIIZATION: ANES RESEBRCW CEVTER 

THE PURPOSE O F  T H I S  WORK I S  TO WPSAEPXEB DEVELOP ABD TEST 

T I E S  ASSOCIWTED WITE THE OUTCOHES O F  SUCH COURSES OF ACTION 
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RTBP ?TOe '% 30-O6-'66 TITLE:  TECHNICAL REQDIREHEWTS AND C A P A B I L I T I E S  
BPTAL Y SI s 

ORGAbIIZATIOB: AHES RESEiaRCFf @ E  

TECHNICAL SUFIHARP 

A N D  LRUWCH VEHICLE SYSTEHS ARE WNALYZED TOWARD DEFINING 
SYSTERS REQUIREMENTS, THESE SYSTEHS REQ ERVE TO A I D  IW 
SELECTING DIRECTIONS F O R  OART' TECHNOLOGY 
T H I S  WORK I S  CONDUCTED IW CONCERT WITH 0 
MISSSIOWS UWDER THE ADVAWCED STUDY fCODE 
SUBJECTS STUDIED HNCEUDE SPACE TRISJPCTBR 
OPERWTIOWS, SENSOR SYSTEPS REQD REHEIT'Sp WRD ADVWYCED PROPULSION 
SYSTEHS A N D  THEIR INTERACTION ITH THE PWY'EOAD, 

HOWITOR: SBEF$SQ?J8 B e  k, TEE, 415-943-1999 

ELEHEITS OF ATTRACTIVE POSS1BI;E FUTURE HISSIONS AND SPBCECRAFT 

RTOP NO, 938-06-47 TITILE: AEROWAUTICAL PROGRWH WWAEYSIS 

MONITOR:: DRAKE, He He TEE, 415-961-1411 
ORGANIZATION: ARES RESEARCH CENTER 

PCAL SUHEARY 
HE OBJECTPBE OF THIS WORK I S  TO CONDUCT TRANSPORTATION STUDIES,  

WITH ERPHHWSIS OH AIRCRAFT RHD AIRCRAFT-RELATED SYSTEHS, I N  ORDER TO 
PROVIDE INFORBATTOW RELEVWWT TO: A )  TPIE PLANHING O F  FUTURE 

T I C A L  TRA'NSPORTATIOR SHSTE LABWIHG OF FUTURE 
TICAL RESEABCW A N D  DEVELOPPI S. TISESE STUDIES WILL 

THE DEVELOPMENT AHD WPPLICATVBN O F  ANALYTICAL TECHNIQUES TO 
INVESTIGBTE THE IEPWCTS OF CHRWGES I N  DEMAND, ALTERNATE 
TRANSPORTATION MODES, TECHNOLOGY ADVANCES, CBABGES IW OPERATING 
PROCEDURES, ETC. ON THE ZVOEUTION O F  TRANSPORTATION SYSTEBS; BPBD TO 

TIRATE THE COSTS A N D  BENEFITS O F  WETERNWTIVE AERONAUTICAL RESEARCH 
D DEVELOPBENT PROGRWHS, 

RTOP NO, 130-06-18 TfTEE:  PROGRAM ECOWOHIC A N & L Y S H S  

HOWTTOR: HORNBY, He TEE, 415-964-1111 
ORGANIZATIOBI: ARES RESEARCH CENTER 

ELL AS TECRNQLOGICA% PROBLEHS ARE KEY FACTORS IW 
DETERHPWIBG THE FUTURE DIRECTPOW OF THE SPACE F R O G R A E e  EFFECTIVE, 
VIABLE PROGRAB #WRLHS S THEREFORE BUST TNCLUDE ECBWO I C  kIEBSURES WRD 
FORECASTS, ANALYSES OUED I R V E S T I F A T E  PRBGBW!Y ECOlO I C s  I N  TERNS O F  
COSTS A N D  BENEFITS,  U S I N G  RPPBOPRIATE ESTIMATIOB TECHNIQUES AND 
MODELS SUCB AS AN EXISTING SELECTION ALGORITHH, S E N S I T I V I T I E S  TO 
VWRIBTBOlWS IN TECHNOLOGY AND RESOURCE AVWIEABPLITTg BUDGET 
ETBITATIORS BND COWSTRWIBTS, AND ~ANAGEREWT AND OPERATIOWISE 
PHILOSOPHY WOULD BE IPIC%'(BDED, A BUDGET SHOOTSIMG HODEE I S  CURRENTLY 
PROVIDING SHGNIPHCWNT S E N S T T I V I T T  DATA, A N  EXTERSIBE DATA BAWK I S  
BESQ CURRENTLY P I  USE, THE RESULTS THEPJ ARE AH ASSESSPIENT OF THE 
IMPACT OF ECOWOHIC COWSIDERWTIBHS UPON PROGRAH WNWLHSIS A N D  
TECHNOLOGY PEAENIWG, 



RTOP 80, 130-06-20 T I T L E :  PLANETARY I H A G I N G  RADWR STUDY 

MONITOR: BURC_FIAflp De P, TEE. 243-354-3028 
ORGANIZATIOH: SET PROPULSTON LABORATORY 

A G I V G  R B D A R  SYSTEFSS WILL BE STUDIED TYAT ARE 
PARTICULARLY SUITABLE FOR EXPLORING THE SURFACE OF VENUS FROPf A N  
ORBITING TRAJECTORY, PROBLEPIS PECULTAR TO THESE SYSTSYS INCLUDE THE 
RADAR I H A G I I N G  GEO ETRY, EFFECTS OF PLATFORH STABILITY ON SYNTHETIC 
APERTURES, EFFECT O F  ATMOSPHERIC VARIATIONS O N  TBE IMAGERY, 
TECPTNIQIYES F O R  REHOTELH WODIFYING THE RESOLOTSON EODE OF OPERBTTON, 
R N D  EXTENDED OBSERVATIONAL ( R E L I A B I L I T Y )  BSPECTS, THE 
OTHERS TBAT ARE RELATED TO THE PEQDIRED FUTURE DEVELOP 
EXPERTHTNT WTkL BE STUDIED, TECHIWTIQUES FOR OPERBTPNG I N  LOW, MEDIISR 
A N D  H I G H  RESOLUTION MODES AND HAVDEI;MG T9E DRTA ARF, PERTINEWT A N D  
WILL BE B S I G N I F I C A N T  PART O F  THE STUDY, COST INFORMATIOY ON THE 
SPSTEH ItU?EEBENTATION WILL BE PROVIDED, 

RTOP NOe 1 3 0 - 0 6 - 2 1  T I T L E :  OART H I S S I O N  ANBEPSIS - A N AG E R E V  T S IJPPBRT 
ORGANIZATION: A HEADQUARTERS 
HOWITOR: I S N I R W S K T ,  R e  J. TEL, 202-962-3363 
TECHIWSCWL SURE 

NECESSARY TO SUPPORT 0 RT IN-HOUSE AND CONTRACTED NISSPOW A N D  SYSTEMS 
STUDIES,  THE STUDIES ILL IEJCLUDE THE DEVELOPBENT OF V A R I O U S  
BNALYTICAL TECHNIQUES 0 ASSESS R I S K S  A N D  UNCERTAINTIES, EVALUATE THE 
CONTRIBUTIONS OF PROJECTS, DETERHINE IPIPLICBTIONS O F  BLTERNATTVE 

T H I S  PROGRAB B I L L  CONSTST OF CONTRACTED STUDIES AND SERVICES 

S I  DEVEEOP A N D  TEST DECISION- B R I N G  PROCESSES USED I N  
ENT ANALYSTS, A N D  PROVIDE FOR PUBLICBTTON, DOCUNENTATION A N D  

VISUAL DISPLAYS O F  NASA RESEWRCPI A C T I V I T I E S ,  

9TOP Hoe 631-05-01 TITLE:  AEROSPACE SBFETY DATA BANK 
ORGANIZATION I S  RESEARCH CENTER 
BONITBR: DSTEIPI, C, B, TEL, 2 1 6 - 4 3 3 - 4 0 0 0  
TECHNICAL SU 

OBJECTIVE; TO ESTWB AEROSPACE SAFETY DATL BANK TO 
GATHER, ANALYZE A N D  TECHNICAL SWFETY-RELATED INFORMRTTOW 
AVAILABLE TO ALL EEE A ,  I T S  COWTRACTORS A N D  THE TECHNICAL 
COKRUNfTY; TO ASSURE THAT ATION ON THE LATEST STBTE-OF-THE-BRT 
REGARDING SAFETY I S  AVAILABLE FOR USE IN PLABPVIBG, DESIGN, 
FABRICATION, TESTING A N D  OPERATIONS O F  AEROSPACE VEHICLES A N D  SYSTE 
A N D  ASSOCIATED F A C I L I T I E S ,  LPPROACR: THE ASFDP WILL CALL ON ALL 
ELEMENTS OF PIASA., I T S  CONTRACTORS, A N D  OTHER ORGA 
BASIC, APPLIED A N D  OPERATIONAL DATA RELATED TO GR 
FLTGHT SAFETY EXPERIENCE FOP THE AEROSPACE SAFETY 
INVESTIGATION WILL BE ADE O F  S I M I % A R  A C T I V I T I E S  IF? GOVERNFENT BND 
INDUSTRY TO ESTABLISH THE EXTENT AND NATURE OF XISTING COMPILATIONS 
O F  RCCURATE DATA, L I A I S O N  WILL BE ESTWBEISBED TTH TPTESE A C T I V I T I E S  



TO ASSURE ACCESS TO THE IWFOREATIOF! CONTAIIED In THESE SOURCES AS 
NEEDED, AND/OR SELECTED IKJFORHATTOB WILk BE PDEPgTIFIED A N D  
INCORPORATED TINTO THE A S R D I  AEROSPACE SAFETY DATA BANK AS 
APPROPRIATE, A ~ ~ N ~ G E M E B T  MECHABISPEi WILE BE ESTABLISHED TO PROVIDE 
FOR THE Fk8 OF ALL SUCH INFORRATION INTO THE DATA BANK. THE 
INFORHATHOE WILL BE ANALYZED,  VPERHFIED, CORRELATED A N D  QUALIFIED & S  
REQUIRED, T H I S  INFORBATIOB V I E k  BE WADE IBVA'IEEABLE TO ALL ELEMEWTS O F  
I A S Z i ,  I T S  CONTRACTORS, OTHER GOVERNHEBT AGENCIES, A H D  THE TECHNICAL 
COPIMDWITI, IEPBOVED HETBODS O F  STORING, SEBRCHING A N D  RETRIEVING 
I N F O R H A T I O R  VILE fl€lVE W WIDESPRBAD APPLICABILITY IB THE GENERAL AREA 
O F  ~ N ~ O R ~ A T I O B  PROCESSING, 

RTOP NO, 939-05-32 TITLE:  AERONAUTICAL SAFETT BESEARCH 
OFGANIZATXON: LEWIS RESEARCH CENTER 
HONITOR: WEISS, S, TEE, 216-433-4000 
TECHHICWL SUEflHAWSI 

PROGRAMS,  I T  WILE COHPARE CURRENT P R O G R A M S  WITH AIRCRWFT SWFETH 
INFOREATION REQUIRENEWTS TO ESTABLISH THE NEED F O R  ADDITIONAL 
RESEARCH, IN ASSOCIATION WITH THE AERONAUTICS D I V I S I O I  O F  OBRT, NASB 
CENTERS AID THE AIRCRAFT COHH?JSIITY, CONDUCT RESEARCH BRQGRAWS AS 
REQUIRED TO SEEK PRACTICAL SOLUTIONS TO SAFETY PROBLEHS ASSOCIATED 
WITH AIRCRKFT A N D  THEIR GROUHD BASED A C T I V I T I E S ,  THESE RESEARCH 
F R O G R A H S  WILL BE DESIGNED TO PRQVIDE WEV TECHNIQUES FOR HWNDLIHG 
PRESENT SAFETY PROBLE S AND THOSE ANTICIPATED BY THE HWTRODUCTION OF 
HEW AIRCRAFT TYPES, NOVEL AIRCRAFT COBPONEBTS & N D  UNCOBBENTIONAL 
FUELS 

A S R D I  WIltL MAIHTAIN A N  OVSRVTE O F  AEROPIWUTICAL SAFETY RESEARCH 

RTOP NO,  133-05-03 TITLE:: SPACE SAFETY RESEARCH 

HOHITOR: HACKER, P,  T, TEL, 216-433-4000 
TECHBICAL S U H B A R H  

ESTABLISH I N  I T S  SPACE A C T I V I T I E S  BOTH 18 F k I G H T  WND IW TEST 
F A C I L I T I E S ,  I I S R D I  WILL PXRFORH THE FOLLOW1 FUNCTIONS I N  STSPPOBT O F  
THE TOTAL BBSA SAFETY EFFORT In ASSBCIATIO I T H  OTHER N W S A  GROUPS: 

NE THE REQUIREBERTS OF SFACE VEHICZE BBD FWCILITT SHISTEHS 
I H I Z E  R I S K ,  SINCE SPACE VEHICLES REPRESENT COMPACT 
IOHS OF VITAL SYSTEHS IN %4HICH A FAILURE I B  ONE H;WS A H I G H  

L I K E L I H O O D  OF DiBH&GTHG THE OTHER, THE NEED F O R  LOW SY5TEM FAILURE 

ORGANIZWTIOB: LEWIS RESEARCH CENTER 

IN ORDER TO HEET THE HIGH SAFETY STANDARDS THAT W W S A  WISHES TO 

BfEITT AND H I G H  RECOVERY RATE, SHOULD FAILURE OCCU 
GEHT T H A N  PBESE ING EXPERIENCE OFTEN P R O  
BE THIS SITBBBTI 15% CONDUCT, OR HAVE CONDUCTED FOR I T o  

EWGINEERING E ATION O F  E X I S T I N G  SAF TY RELATED INFOR 
FROB THE L I T E  RE AND CURRENT PROGRB 
VEHICLE SAFET CHNOEOGH, GAPS I N  IN 
RESEABCPI PROG CONDUCTED IN ASSOCIATION WITH OTFIER SEGHENTS O F  
I A S A ,  EVERY EFFORT ILL BE HADE TO PROVIDE THE ~ N F O ~ ~ ~ T ~ O N  EARLY 
ENOUGH F O R  INCORPORATIOH IF! TEE EARLY PEANNIWG PRASES OF SPACE 
VEHICLE DESIGN AND OPERATION, 2, IBPROVE THE SAFETY O F  SUPPORT 
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FUNCTIONS IR HASa B I D  CBITBBCTOW OPEBATTOIS WHICH BAXSE PRDIESTRHWE 
IIRD PUBLIC SAFETT PBBBZEHS, RESEARCH I S  OFTEN REQUIRED TO PROVIDE 1 
BRSIS FOR IRE'ROV'ZD SAFETY CODES, PRBCTICES &HD A%UXIE%BRI SBFETY 
EQlegfPflEHT, WSWDI WILL COITBBBUTE BESX&RCW B I D  OT'ISE8 TECHRICWE 
SUPPORT TO IHPBOVE THE RGLES &ED TECBNIQUES BP 
BCHIEVED II THE AEROSPACE IBD'CESTBH, BECAUSE AS 
WIRED BT FXELIBG IHFORHFiTHOR V O I D S  BW A IDE BBBGE O F  SAFETY FPEZDS, 
THE C O ~ ~ ~ ~ T I ~ ~  TREHE POW BkL OF A S R D I  RESEARCH CAB OlEY BE I T S  
RELEVAlCB TO S A F E T I ,  

RTOP 10, 160-20-51 TITLE: SPACECRAFT SYSTEHS BBD T E C ~ ~ ~ ~ O ~ ~  
ORGWWIZATPOH: GODDWRD SPACE FLIGHT CE 
P3O%ETOR: TE%, 301-982-6876 

PLETE SPACECRAFT B 8 D  APPLICABLE 
E UNDEBTWREN 3 3  SUPPORT OF FUTURE 
LOGICAS AREA O F  EARTH OBSEBBATIORS 

PROGRAHS, IN ADDITION TO GENERAL SPACECRAFT TECWHOLOGPChL STUDIES 
COVERING THE SYETHESIS O F  THE SPACEBORNE PORTIOH O F  W PEAWBED SYSTEB, 
GEIERAE STUDIES COVER1 REBS AS FREQWENCY SEARCHES 
UNDERTAKEN, S P E C I F I C  'F SUBSYSTEHS EEEEEBTS, SUCR 
RPBTEHNAS, COBEAND WPBD TELEHETRY HARDWARE, SPACECRAFT P O  
CONTROLS EQUIP  I L L  BE INVESTIGATED S PART OF T H I  
THE PURPOSE OF I N G  THE R E Q U I S I T E  AD AHCED TECHNOE 
RITH SPACECRWF ETCH ARE TO BE SYBTHESPZ D IN CARRYING 
GEHERWL OBJECT S OF TRHS EFFORT, 

RTOP 18, 160-20-52 T I T L E :  DATA EWBWGEEEPBT B N D  STORAGE 
ORGB?KLZBTIOF?: GODDABD SPACE FLIGHT CEPaTER 
HON3CTOB: ~A~~~~~~ PI- S, TEL, 30 4 -982-4036 
TECHHPCBL SU 

OF BIGH RESOEUT4OW SEWSOWS A N D  L O N G  L I F E  EXPECTWRCPES, VILE GENERATE 
B GREATER WBOUHT OF EXPERSBENT AND BOBSEKEEPING DATA TPIA'M CWRWEPBT 
OPERATING S STEBS, TECHNIQUES A N D  EQUIPHENT RUST BE DEBEEOPED TO 
RCQUIRE A4BD THE PB REDUCE THE BMQURT OF SPWCECBBFT DATA TBWT FIUST BE 
STORED f W  THE VEHICLE, T H I S  WILL BE DONE U S l H G  REDWWDWNCY REDUCTIOE 
TECHNIQUES BND ON-BOARD DATA PROCESSING SO TBAT THE QUA T I T T  OF DATA 
TO BE STORED FaIkE BE REDUCED TO W SUFFICPERTEP SHALL NWEBER O F  B I T S  
THAT THEY HAY BE STORED 3 3  A SEWEL, LIGHT, RELIABLE Ei4EBOBY OR THE 
SPACECRAFTP ESSENTIAL TO T H I S  GOaL I S  OPTIHIZATfQN O F  THE STORAGE 
REDIA AWD OB-BOARD PROCESSING SYSTEHS TO PROVIDE RR EFFPCHERT HATCW 
WITH THE DATA BOLUBE TO BE PROCESSED, STORED WVD TWANSHITTED AND THE 
DEEIWEATTOH AHD DESIGW O F  THE ASSOCIATED GROUND SUPPORT EQUIPHEPIT, 
CLQSE EIWISOB WELL BE HAIPJTW'ENED WITH THE RTOB 760-75-52 P R O G R A B  I N  
ORDER TO H A f f I f 9 I Z E  RZBTUAL BENEFITS,  

THE NEWT GEWERATSOI O F  EARTB ORIENTED SPACECRAFT, I T H  PAYLOADS 



RTOP NO,  160-20-53 TITLE: V I S I B L E  A SENSOR TECHNOLOGY 
O R G A N I Z A T I O ~ :  GOpDARD SPACE FLIGHT C 

ONITOR: TEE. 3 0 1 - 9 8 2 - 4 7 0 7  

ADVANCED PERFORHANCE CAPABILITY ARE 
REQUIRED FOR FUTURE EARTH OBSERVATION SSIONS,  THE STATE-OF-THE-ART 

OCCURRING I N  SENSOR TECHNOLOG 
ENT OF THE NEXT GENERATION OF 

SOHE O F  THE LE I T A T I O N S  O F  EXISTTNG SYST 
WHICH PROVIDE INCREASED SPATIAL A N D  SPECTRAL RESOLUTION 

NHERENT REGISTRATION BETWEEN SPECTRAL CHANNELS ARE 
ANY DESIRED CHARACTERISTICS CAE% BE ACHIEVED OEaLY BY THE 
OF SUITABLE SENSORS. FOR EXAHPLE, LARGE L I N E  A R R A Y S  

OFFER HANY ADVANTAGES, S O L I D  STATE ARRAYTECHNOLOGY AS REACHED THE 
POINT WHERE LINEAR A R R A Y S  ON THE ORDER OF 90,000 ELE ENTS CAN BE 
FABRICATED, I T H  A R R A Y S  O F  THTS L E  GTH, H I G H  SPATIAL RESOLUTION CA 

THOUT USE OF CO ICATED MECHANICAL SCANNING 
PECTRAL RESPONS N D  S E N S I T I V I T Y  CAN BE IMPROVED BY THE 

PROPER PHOTOSENSITIVE DETECT0 ATERIBL. REGISTERED HULTISPECTRAL 

SHSTEPi* L I N E  SCAN SENSORS U S I N G  ELECTRON BEAM READOUT TECHNIQUES CAN 
ALSO BE PRODUCED, EEECTRON BEAH READOUT SENSORS ELIMINATE THE 
NECESSITY FOR M A K I N G  ELECTRICAL CONTACT WITH EACH DETECTOR ELEMENT, 
A N D  T H I S  OFFERS S I  L I F I C A T I O N  I N  FABRICATION, HOWEVER, 
PHOTO-SURFACES WIZ HAVE TO BE IMPROVED TO EXTEND 
FURTHER INTO THE NEAR I R  REGION. OTHER ADVANCED I 
TECHNIQUES APPEAR APPLICABLE. ONE TECHNIQUE USES A N  OPTICAL F I L T E R  

HICH SEPARATE NCODES THE SPECTRAL INFORMATION INTO DISCRETE W 
EPARABLE CHAR I N  THE FREQUENCY DOHAEN. T H I S  TECHNIQUE I S  NO 

DATA C A N  BE OBTAINED USING MULTIPLE ARRAYS A N D  A coNmoN OPTICAL 

BEING USED I N  GROUND BASED APPLICATIONS A N D  PROVIDE INHERENTLY 
PERFECT REGIST ON, THE EXTENSION OF THE TECHNIQUE TO EARTH 
OBSERVATION S Y  S WILL BE PURSUED, 

BTOP NO,  1 6 0 - 2 0 - 5 4  T I T L E :  EICROWAVE AND H I L L 1  AVE RADIOMETER 
SYSTEMS DEVELOPMENT 

RGANIZATION: LANGLEY RESEARCH CENTER 
O N 1  TOR: NELSOVe C, H. TEL,  703-827-3285 

TECHNICAL SU 
THE HAJOR OBJECT1 E S  OF T H I S  HORK ARE TO INVESTIGATE THE 

VE RADIOMETRY F O R  REHOTE SEESING APPLICATIONS 
OHY,  OCEANOGRAPBY, AND EARTH RES@URCES 
VANCE THE STATE-OF-THE-ART I N  T"IICP0 

E RADIOMETERS FOR S P E C I F I C  FLIGHT APPLICATIONS, THE 
LUDES RESEARCH AED DEVELOP 

H I G H  BEAN EFPICIENCH PHASED ARRAY ANTENNAS, THE 
STATE NICROWAVE AND E ETEB WAVE OSCILLATOSS BEJD AMPLIFIERS,  THE 

OF THICK F I L H  WAVE INTEGRATED C I R C U I T S  A N D  THE 
ENTAL MEBSUYEEI OF THE EICROVAVE EMISSION O F  THE ATHOSPHERE 

A N D  OCEAET SURFACE AT BICROWABE A N D  MILLIMETER WAVELENGTHS, 

1 7 4  



RTOP NO. $60-20-55 TITLE:  COOLING SPSFEHS 
ORGANIZATION: GODDARD SPACE FLIGHT CENTER 
RONITOR: CALLENSl R ,  A.  TEL,  304-982-4205 
TECHNfCkL SUWMARY 

COOLING TO CRYOGENIC T E  PERATURES SPACECRAFT COHPONENTS THAT REQUIRE 
THE OBJECTIVE I S  TO DEVELOP A CENTRAL SPACECRAFT SPSTEB FOR 

TEHPERATURES I N  ORDER TO OPERATE OR TO INCREASE THEIR S E N S I T I V I T Y  
RFORBANCE, THE APPROACH INCLUDES THE DESIGN A N D  DEVELOPMENT 
'8) R N  ACTIVE VUILLEUMIER CRYOGENIC REFRIGERATOR SUITABLE F O R  

SPACE APPLICATION, 21) CRYOGENIC TEMPERATURE HEAT P I P E S  TO 
DISTRIBUTE CXYOGENIC COOLTNG HROUGHOUT SPACECRAFT A N D  TO INTERFACE 
WITH ACTIVE CRYOGENIC COOLERS, A N D  (3 )  HIGHER TEMPERATURE HEAT P I P E S  
F O R  SPACECRAFT THERMAL CONTROL O F  HIGH-WATTAGE, CONCENTRATED HEAT 
SOURCES. ACTIVE COOLERS, OTHER THAN THE VUILLEU I E R  CRYOGENIC 
REFRIGERATORl a I L L  BE INVESTIGATED FOR SPACECRAFT APPLICATION TO COOL 
TO LOW TEMPERATURES TBERHAL LOADS FROB ONE TO TEN WATTS. 

RTOP NO, 1160-20-56 TITLE:  A I R  POLLUTION SENSING 
ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR: NELSON, C. TEL,  703-827-3825 
TECHNICAL SUE4 

F O R  THE REHOTE DETECTION A N D  MEASUREMENT OF ATMOSPHERIC POLLUTANTS 
F R O N  AIRCRAFT A N D  ORBITAL SPBCECRAFT, A NONDISPERSIVE RADIOHETRIC 
SENSOR F O R  USE TN AIRCRAFT IS BEING DEVELOPED TO VEBIFP  A PROHISING 
SENSING TECHNIQUE FOR CARBON MONOXIDE, A N D  WILL BE EXPANDED FOR 

HEASUREHENTS O F  THE SPECTRAL CHARACTERISTICS O F  HIGHLY POLLUTED URBAN 
ATHOSPHERES ARE BEING OBTAINED FROM A MOBILE V A N  CONTAINING AN 
TNPRARED MONOCHROMETER WHICH VIEWS THP S U N ' S  SPECTRUM THROUGH A LOWG 
ATMOSPHERIC PATH, THE DEVELOPBEBT O F  INSTRUMENTATION AND TECBNOLOGP 
ON T H I S  RTOP MILL PROVIDE THE BASIC DESIGN INFORMATION F O R  SATELLITE 
SYSTEMS OR MONITOR A I R  POLLUTION LEVELS A N D  PROVIDE DATA ON TEMPORAL 
RND SPATTAL DISTRIBUTIONS OF POLLUTANTS WHICH ARE NEEDED TO ALLOW 
DEVELOPHENT O F  ANALYTICAL HODELS TO PREDICT POLLUTION LEVELS A N D  
ESTABLISH POLLUTION CONTROLS, 

THE OBJECTIVE OF T H I S  WORK I S  TO DEVELOP TECHNIQUES AND SYSTEES 

FEIGwr MEASUREMENTS OF OTHER GASEOUS ATMOSPHERIC POLLUTBNTS. GROUND 

RTOP 10. 160-20-57 TITLE:  CHEEICAL A N D  SPECTROSCOPIC INVESTIGATION 
O F  A I R  POLLUTANTS 

ORGANIZATIOW: J E T  P R O P U L S I O N  LABORATOPY 
MONITOR: BURCHAW, D, P. TEL, 213-354-3028 
TECHNICAL SUMMARY 

INVESTIGATING TBE CHEMICAZ PROCESSES OCCURRING TN A I R  POLLUTION USING 
THE TECHNIQUES OF PHOTOCHEMISTRY AWD SPECTROSCOPY, CHERICAE STUDIES 

I L L  FOCUS P R I M A R I  Y O N  THE PHOTOCHE E PRODUCTION O F  A I R  
OLLUTWNTS. I N P O R  ATION FROR THESE I E S  I S  NECESSARY I N  ORDER TO 

ULATE R E A L I S T I C  'MODELS O F  THE CB AL INTERACTIONS OCCURRING I N  

TO CONTRIBUTE TO THE ELIMIWATION OF A I R  POLLUTIOPJ BY 

THE POELUTION PROCESS A N D  TO PROVIDE EANIWGFUL B A S I S  FOR THE 
ESTABLISHPIENT O F  ACCEPTABLE POLLUTANT CONCENTRATIONS IN THE 



OSPHERE A l D  IPB EiTISSBON SOURCES, THE SPSCTROSCOPIC STUDIES WILL 
PLEBEIT  THE PHOTOCBEP¶ICAE STUDIES BT P R O V I D I N G  INFORPIATIQW 08 THE 

DETECTION, IDENTIFICATBOR, A N D  BEASUBEBENT OF ABUNDAWCE A H D  VARIATION 
OF P0EEUPWNT HQEECULES OR RBDICWES I1 THE &THOSPHERE, T H I S  PART O F  
THE PRBGRWH U T I L I Z E S  THE EXISTIBG F A C I L I T I E S  FOB H I G H  RESOLUTION UT, 
V I S I B L E  AND I l P R A R E D  SPECTROSCOPY WT THE J E T  PROPULSION LABORBTOBY, 
T H I S  RESEARCH CAP9 LEAD TO EFFECTIVE COBITROE OF POLLUTANTS BY 
UNDERSTANDING THEIR O R I G I  AND PRODWCTPOR, 

RTOP NO, 160-20-58 TITLE:  ADVANCED SENSOR F E A S I B I L I T Y  STUDIES 
ORGANIZATIOH: BASA HEADQ 
PIONITOR 2 TEH, 20 2-962-456 3 

FOR EARTH OBSEW TION APPLICATIONS ARE PUSHING THE 
STWTE O F  THE ART IN SPACECRAFT R BTE SEWSORS, W HDE RANGE O F  THE 
EL AGNETIC SPECTRUM I S  UNDER STUDY FOR NEW BETHODS O F  DETECTING 
AN I S R I N G  PACTORS RELATED TO THE EART * S  SURFACE AND/OR 
AT RE, THE PURPOSE O F  THE EFFORT CO ERED BY T H I S  RTOP I S  TO 
INVESTIGATE THE PRINCTPLES A N D  NE 
APPROACRES FOR R I S  I S  TO BE ACCORP 
O F  SELECTED RESE BY INVESTIGATORS F R O  

E R S I T I E S ,  SH S a  A N D  OTHER RESEARCH 
ORGANIZATIONS WHO THEIR RESPECTIVE F I E L D S ,  
THE INVESTIGATIONS TECHNIQUES, DETECTION 
SCHEHES, ETC, NOT RACTICE, WHICH HAVE POTEHTPAE 
APPLICATIONS FOR F OR CONCEPTS, 

40-20-59 TITEE:  INTERFEROMETER EXPERIREIT  

ON: J E T  PROPTJLSIOPT LABORATORY 
CHAM, D, P, TEL, 2 d 3-354- 3028 

D INTERFEROMETER IS B FOURIER SPECTROEETER DESIGNED 
TECHNICAL ~ U ~ ~ ~ R  

S P E C I F I C B E L P  F O R  REMOTE OPERBTION IN A SBTEEEITE OR SPACECRAFT 
EPTBIRONMEIT, THE END OBJEC E OF THE PRESENT IWSTBUPIIEIT DEVELQPREWT 
PROGRAM I S  TO USE THE SHSTE N A 1  EARTH ORBITING SBTELEITE FOR 
SURBEYIPTG, OW A GLOBAL SCALE, THE DISTRIBUTION O F  ATMOSPHERIC TRACE 

STBTUENTS A N  POLLUTAWTS, THE P ESENT PHASE O F  THE WORK I S  
CERNED WITH ERIFYING THE PERFBR AICE O F  THE LABORATORY VERSION O F  

THE IBSTRUIPSEWT N D  G A I N I N G  EXPERIEN E WITH I T S  BPERWTIOPB A I D  DATA 
HAWDLIIG. THE PROGRW DURIWG THE CURREWT YEAR YIELD USEFUS 
S C I E N T I F I C  DWT O F  H I G H  RESQZTSTI0P.I OSPHERIC SPECTRA 
A N D  LEVEES O F  TABkE CBWCEWTRATTONS 





RTOP NO, '860- 4 - 5 3  TITLE:  OTE SENSING TECHNIQU 
UCTURE, P R B C I P I T A T I O  

E FLIGHT CENTER 
TEL, 301-982-6465 

UNDERLYING SURFACE CHARACT 

ABILITY O F  SUCH DEVICES TO 
EWSUREMENTS 0 CLOUD PARABETERS SUCH AS PARTICLE S I Z E  AND 
BIBUTION ARE ADZ BY FLYING THROUGH CLOUDS AND U T I L I Z I N G  

LASER NEPHELOMETERS AN AIRCRAFT SENSORS. OVERFLIGHTS O F  THE SANE 
CLOUDS PROVIDE THE OPPORTUNITY TO ASSESS THE R E L I A B I L I T Y  O F  REMOTE 
SENSING, RESULTS OBTAINED ARE USED TO GUIDE I N  THE DEVELOP 
SPACECRAFT SENSOR SYSTEBS TO PROVIDE INFORBATION ON CLOUD HOISTURE 
A N D  PHASE ON A GLOBAL SCALE, 

RTOP NO, "10-44-54 TITLE: RADIATIVE TRANSFER MODELS RELATING TO 
ATNOSPHERE A N D  SURFACE CHARACTERISTICS 

ORGANIZATION: GODDARD SPACE FLIGHT CENTER 
PlONITOR: PRABHAKARA, C. TEL. 301-982-4409 
TECHNICAL SUMBARY 

THE OPTICALLY ACT1 G A S  AND PARTICULATE CONSTITUENTS 
THE OBJECTIVE I S  TO DETERMINE THE RADIATIVE CHARACTERISTICS OF 

OSPHERE A N D  THE E I S S I V I T Y  A N D  
O F  SURFACES; AND 0 OPTIMIZE THE 

NUEERICAL SOLUTION TO THE RADIATIVE TRANSFER EQUATION, INCLUDING 
L T I P L E  SCATTERING A N D  POLARIZATION. LABORATORY NEASUREBENTS, 

INVOLVING ABSORPTION TUBES, WILL BE HADE TO STUDY THE BADIATI  
PROPERTIES O F  THE OPTICALLY ACTIVE GASES. TREORETICAL ANALYS 
SPECTRAL L I N E  I N T E N S I T I E S ,  P O S I T I O N S ,  A N D  SHAPES WILL BE HADE I N  
CONJUNCTION WITH THE EXPERIEENTAL MEASUREMENTS. A N  INFRARED 
INTERFEROMETER SPECTROMETER ( I R I S )  WILL BE FLOWN ALOFT BY MEANS O F  A 
H I G H  ALTITUDE BALLOON A N D  INFRARED SPECTRAL WILL BE OBTAINED WITH A 
RESOLUTION OF 0 ,05  CM, I N  THE SPECTRAL REGION 5-25 MICRON. THESE 
MEASUREMENTS WILE BE USED TO INVESTIGATE RADIATIVE PROPERTIES O F  THE 

THE EARTH AND O F  OPTICALLY ACTIVE GASES AND PARTICULATES 

REMOTELY SOUNDING THE ATMOSPHERE AND FOR SENSING CHARACTERISTICS OF 
THE SURFACE BOUNDARY SUCH AS LAND AND SEA SURFACE TEMPERATURES, S O I L  
MOISTURE, ETC, 

OSPHERE, THESE STUDIES WILL PROVIDE THE PHYSICAL B A S I S  FOR 



RTOP HO, 160-44-55 TITLE: BWALPSIS OF THE ENERGY INTERBCTIONS 
EEN ATHOSPHERIC LEVELS 

DAWD SPWCE FLIGHT CEHTER 
HOBITOR: THEON# 9, S ,  TEL, 301-982-5249 

I S  TO STUDY TBE IWTERACTTONS OF HECHAHTCAL, 
CHEMIHCAL ENERGIES BETWEEN THE LOWER A N D  UPPER 
HOSPHERE, THE AREAS O F  STUDY TINCLUDE: GRAVITY 

AVES, T I D E S ,  A N D  TURBULENCE ORIGINATING I'PJ THE LOWER ATWOSPHERE; 
ABSORPTEOI A 8 D  RERADIHATIOB O F  SOLAR A N D  TERRESTRIAL ENERGY BY 

TITUENTS I N  THE STRATOSPHERE A D HESOSPHERE; PHOTOCBERICRL AHD 
ICAL REACTIONS Ill THE UPPER AT OSPBERE; AHD HORIZONTAL A N D  

VERTICAL TRANSPORT PROCESSES. EXISTING SOUNDIWG ROCKET A N D  SATELLITE 
TECHNIQUES WILE BE EHPLOYED, A N D  NEW SOUNDIBG ROCKET A N D  SATELLITE 
TECHNIQUES WILL BE EBELOPED TO OBSERVE THE THERHODYNAHIC STRWCTURE, 
CIRCULATION, A N D  CO P O S I T I O N  O F  THE STRATOSPHERE-HESOSPHERE REGION, 

60-44-54 TITLE:  EARTH OBSERVATTONS LABORATORY AND FTEED 
ENTS A N D  CALIBRATION O F  RADIATION 

ORGAWIZATIO : GODDARD SPACE FLIGHT CENTER 

TECHNICAL S U H ~ ~ R Y  

SENSORS TO EXTEND RND IPIPROVE REMOTE SENSING FOR METEOROLOGICAL 
PURPOSES H I S  ENTAILS CONCEPTION OF NEW SENSORS, IMPROVEHENTS O F  
EXISTING S E  SORS, RIGOROUS LABORATORY CALIBRATION B N D  F I E L D  TESTS 
INCLUDING A RCRAFT A N D  ROCKET FLIGHTS TO VERIFY THE WORTH A N D  
POTENTIAL O F  SUCH SENSORS, T H I S  EFFORT BEGINS WITH S E N S O R  COPlPONENT 
DEVELOPMENT S O  THAT NE DED, ADVANCED SEWSORS CAW BE BUILT, SENSORS 
ARE THEN PRODUCED, NOR ALLY AS BREADBOARDS, A N D  ARE EXTENSIVELY 
TESTED I N  THE LABORATORY. EXANPLES O F  SUCB SENSORS ARE H I G H  
RESOLUTION S C A N N I N G  RADIOHETERS AND VERTICAL S O U N D I W G  SPECTROMETERS. 
kABORATQRY T E S T S  ARE CARRIED OUT THROUGH CALIBRATION AND DEVELOPMENT 
OF DATA REDUCTION AND HANDLING. AFTER DEVELOPMENT A N D  LABORATORY 

BALLOONS A I D  HE RESULTS COHPARED WITH TRUTH EASUREMENTS TO 
DETERMINE THE ORTH A N D  POTENTIAL OF EACH TECH I Q U E .  THE RESULTS O F  
THESE T E S T S  ARE THEN APPLIED DIRECTLY TO THE METEOROLOGICAL 
APPLICATIONS FLIGHT PROGRA S ,  SUCH AS TOS A N D  N I  
EXPERIHENTS TO HEET THE NEEDS O F  THE HETEOROLOGICAE COHHUNITY, 

ONITOR: TEL. 301-982-6465 

THE OBJECTIVE O F  T H I S  EFFORT I S  TO DEVELOP NEW TECHNIQUES A N D  

TESTS SENSORS wrn BE TESTED IN THE FIELD, ON EITHER AIRCRAFT OR 

RTOP NO, 160-44-57 T I T  E: AIRBORNE METEOROLOGY PRQGRA 

TEE. 41 5-%7?-2280 

RNE PLATPORH, CRRRYING 
HERTS, EXPE 
N A S A  '341) TO 

METEOROLO I, STUDIES AND TO SUPPOR E L I T E  INSTRU 



DEVELOPRENT A N D  DWTW WHAL'SBSIS, A NECESSARY F I R S T  S T E P  IR THE 
DEVELOPHEBT OF SWTELLITE ~ ~ S T R ~ ~ ~ I ~ W T ~ O ~  FOR REHOTE SERSIBG O F  THE 
EWRTH WWD WTHOSPBERE IS TO OBTWBB HWFOBP5ATPB~ BWSPC TO THE 
IYRDERSTANDHHG OF FBCTBRS HIFEOEHCING TEE SPECTRAL SIGBBES TO BE 
OBSERVED FROH SPISCE, T H I S  PBPOBP3ATHBR MUST BE OBTB'PIED &BOARD 
WIRCBAFT BECAUSE ~ E A S ~ B E ~ E I T S  'RUST BE ERDE PROW THE GRBUFJD TO THE 
STRATOSPHERE I T R  SPEED AHD FLE IBIEITY IF4 GEOGRAPHICAL L Q C B T I O I  TO 
OBTAIN DBFB UEDER THE MAWT DESIRED ETEORBLOGICWE CO@DITIOPVS, SCALES 
RBIG-PWG FROB LOCBL TO GLOBAL.ARE AHIEWWBLE TO STUDY BY AH AIRCRAFT 
SUCH A S  THE CV-990,  

RTOP NO, (850-44-58 FSTZE: CLPHWTBLOGICWk HODEES O F  THE ATEOSPHERE 
A N D  CLOUD COVER 

ORGWBIZATION: BARSHALE SPBCE PLIGHT CEHTER 

TECFSBICAL ~~~~B~~ 
B RESEARCH WID DEVELOPHERT PROGRAM HS REQUIRED TO ES 

METEOROEOGPCWE EXPERINENTS TO OBTAIN EWRTH SEBISIHG OBSER 
LEADIPJG TO B BETTER UWDEWSTWNDING O F  SUCH ETEOROEOGICAZ PROCESSES A S  
GLOBAL CIRCWLWTIBB, MESOSCALE A N D  PIWCROSCAEE ATBOSPHERIC P ~ E ~ O ~ E ~ W ~ ~  
REEATIONSHIP BETWEEH SOLAR ABD TERRESTRIAL PHEWOBENB AND STaTISTICWL 
METEOROLOGY 

8pTI TOR : CAREY, W ,  T, TEL, 205-453-342e 

9 TITEE:  AT OSPHERPC TR A WSMITTWBCE 
RGANIZWTION: 

'B 3- 354- 30 28 

E O F  T H I S  T 

ED FROH M E T E O R B E ~ G I C A ~  
TRANSHITTANCE OF TEE 
S FOR THE CBECUEBTIOBS 

ERHIRPPVG THE 
THEORETICAL BPBAEISIS, 



RTCBP Roe $60-44-60 TITLE:: ATEOSPHERIC EFFECTS UPOEa BE OTE SEWSElG 
FROB AIRCRBFT A N D  SBTELEITE 

QRGARPZI4TIOW: &PIES RESEABCW CERTER 
HOHHTOR: GOODBPB@ G, TEL. Y15-961-11l? 
TECWlfCAH, SUHBWRY 

T ~ ~ ~ S ~ ~ T ~ ~ ~ ~ ~  AND RIWBIE-HTB UPON THE QU ITPTWTHVE IBTERPRETWTIOB O F  

DEVELOP ANAL ODEES FOR SUBSEQriPEWT CORRECTION AWD 
HNTERPRETWTH RE RESEWRCB SUPPORT THE PRESEPFT NASW 
ERRTW RESOUR BED ANALYSES WILL 
WID THE BHTERPBETB ISPECTWAL DAT EARTH RESOURCES 
TECHNOLOGY SATELLITES (ERTS] AND ILL DEE'HBEATE OPTIHW 
REGIBSS FOR DETECTIOB APSD I D E N T I F I C A T I O N  O F  SELECTED RESOURCE 

THE PURPOSE IS TO DETERRIHBE THE EFFECTS O F  SPECTRAL 

R A D 1  OB ET RI e BHE'ED FRO@ APRCBAFT B D SPWCECRAFT: ABD TO 

S, AH ABALYTfCAL STUDY WILL BE COHDUCTED II THE INFRARED TO 
1 H E  TEE CHARACTERISTICS A N D  INFLUENCE OF TBE ATMOSPHERE ON THE 

SEBSING O F  SU PACE TEEPERWT RES A N D  SPECTRAL E ITTWNCE SIG 
SPECTRO- RADIO ETRPC PIEASWRE ENTS O F  DIRECT AND SCATTERED S 
RADIWTIOW F R O  EARTH AND AT OSPHERE WILL BE PERFORHED OVER THE 
COWTIHUOUS WAVE LENGTH RANGE 0 . 3  TO 2,s MICRON AT BLTITUDES FROH 

E L  TO 50,000 FTe TO TEST THE BNALYTPCWL BODEL. 

RTOP NO. 460-41b-62 TITLE: UTILIZATION OF WPOELO PHOTOGRWPHH F O R  

ORGAWIZ ATION-, 
HESOSCALE METEOROLOGY 

ONITOR: TEE,  713-483-7 

OF CURRERT AND PROPOSED RESEARCB INVOLVE OBSERVATIONS 
A N D  EXPLWNBTIOWS O F  H P I A H I C  PROCESSES f N  THE ATBOSPHERE ON SCALES 

FOR PE SYROPTIC WEATH 
SSESSNENT F O R  FUTURE 

B, ABD THE E 
IIG BND IN S 

UE APPEICWTIQNS TOWWRD S 
OSPHERfC RESEARCH PBOGRB 

INCLUDES IPF DEPTH EXPERI ENTAL ANALYSIS O F  

LE WED WILL INCREASE 
THE ACCURACY O F  SHORT R FORECBSTIWG 
SCALE THAT PEOPLE EXPER 

FTOP NO, '840-75-50 TITLE:  EARTH RESOURCE SENSIBG INSTRUHENTATTOB 
ORGA@%ZWTION: GODDARD SPACE FLBGET CERTER 

GOLDBZRG, 1, L,  T E k c  307-982-4739 

F T H I S  WORK I S  TO DEFINE, DEVELOP AND IPdiPROVE 
SENSORS A N D  RELATED IRSTRUHENTATPON TO DETECT, LOCWTE, IDENTIFY,  HAP 
&PaD HEASURE EARTH RESOURCE PBENOHEWB FROM ORBITAL ALTITUDES, 
PWBESTPGAT%ONS WILE BE H&DE OF THE STATE OF REMOTE SEW ING TECHBOLOGH 
A N D  PERFORHWNCE S P E C I F I C A T I O N S  VIkL BE GENERBTED FOR I PRQVEHENTS TO 



SENSORS ABD ANCILLAR ENT, STUDIES,  P R E L I  
FABRICATIOR A N D  TEST READBOARD A N D  PRE-PR 

ADE F O R  THOSE AB CED SENSORS A N D  REXATED BE 
BRE APPLICABLE TO THE S A T E L L I T 3  ASPECT OF THE EAR 

60-75-51 TITLE:  CALIBRATION, EVALUATION AND S I H U L A T I O I  O F  
EARTH RESOURCES NULTICHANNEL SURFACE 
SENSORS 

RGANIZATION: GODDARD SPACE FLIGHT CENTER 
ONMITOR:: TEL, 301-982-6465 

PROVE U P O N  E X I S T I N G  TECHNIQUES FOR THE 
L SENSORS FOR EARTH RESOUPCES SENSING, TO 

EVALUATE A N D  IMPROVE THE PRESENT SENSORS (ESPECIALLY I N  THE AREAS OF 
BTIAL RESOLUTIO A N D  OPTIMUM SPECTRAL BANDS 
ULTICHANNEL SEW OR DATA TO GUIDE I N  THE DES 

BE DEVELOPED FOR SPACE APPLICATION. CALIBRATION 
TECHNIQUES ARE BEING DEVELOPED TO RADIOMETRICALLY CALIBRATE LARGE 
APERTURE SCANNING ENSORS A N D  VIDICON SYSTELMS I N  OVERALL RESPONSE A N D  
RESPONSE FUNCTION I T H I N  EACH SPECTRAL BAND, LARGE APERTURE 
INTEGRATING SPHERE P R O V I D I N G  CALIBRATED, DIFFUSE ILLUMINATION A N D  
SPECTROMETER- IGHT SOURCE COMBIW T I O N S  P R O V I D I N G  NARROW SPECTRAL BAND 
OUTPUT AT K N O  ADIANCE LEVELS I L L  PROVIDE SUCH CALIBRATION, 
?RESENT SENSO I L L  BE EVALUATE ESPECIALLY I N  THE AREA O F  PROPER 
CHOTCE O F  SPECTRAL INTERVALS, BY U T I L I Z I N G  F I E L D  SPECTROMETER 

ENTS. S E T S  OF IWTERVAXS FOR D I S C I P L I N E S  SUCH AS 
URE, GEOLOGY A OGRAPHY WILL BE DEVELOPED TO GUIDE 

FUTURE SENSOR DESIGN. S ARE BEING DEVELOPED TO CLOSELY 
SILMULBTE OUTPUT O F  SENSORS TO BE FLOWN OK SPACECRAFT TO ALLOW U 
TO COBPARE SPACECRAFT ACQUIRED DATA WITH DATA PROM AREAS O F  KNO 
COMPOSITION A N D  CHARACTER, SUCH SENSORS, CALIBRATED WITH THE 
PREVIOUSLY MENTIONED SYSTEMS, WILL PROVIDE USERS I T H  SIGNATURE BANKS 
AND EXPERIENCE I N  DATA USE. 

RTOP NO, 160-75-52 TITLE:  DATA ANAGEMENT INFORMATION, EXTRACTION 
OCESSING INSTRUHENTATIOB 

ORGANIZATION: GODDARD SPACE FLIGHT CENTER 
PIONITOR: 

SENSORS ARE BEING DEVELOPED THAT 
E X H I B I T  A MUCH HIGHER RESOLUTION THAN THE PRESENT DEVICES,  THE 
OBJECT OP T H I S  EFFORT I S  TO TNVESTIGATE AND DEVELOP DATA ~ A N ~ G E M E N T  
SYSTEMS THAT WILL SUPPORT T H I S  INCREASED SENSOR RESOLUTION. 

ENT O F  T H I S  TECHNOLOGY WILL PROCEED ON SPACECRAFT AND GROUND 
SYSTEMS, WIDEBAND TAPE SECORDERS A N D  ON-BOARD DATA PROCESSING ARE 
THE AREAS 03' EFFORT ASSOCIATED VITH THE SPACECFAFT, SHALL RECEIVING 
S I T E  SYSTEHS, AGE DISPLAYS AND DATA RECORDERS ARE THE AREAS O F  
EFFORT A S S O C I A  D WITH EARTH OBSERVATION G R O U N D  SUPPORT SYSTE 
CZOSE L I A I S O N  LE BE MAINTAINED WITH TH RTOP 160-20-52 A N D  
160-75-53 FROG IMS I N  ORDE17 TO HAXIHPZE UTUAL BENEFITS e 



RTOP NO, 1 6 0 - 7 5 - 5 3  TITLE:  PRESENTATION, ANIPULBTION, VALIDATIOW 
WPTD RECORDING F IBAGE DATA 

OFSANPZATION: GODDARI) SPACE FLIGHT CENTER 
HONETOR:: KEIPERT, F, 8 ,  TEL,  307-982-4930 

Y WILL 3 E  DEVELOPED TO GENERATE LARGE VOLU 
IBBGE DATA AS PREC'ESION PROCESSED COLOR COHPOSITES A N D  AS C 
COBPBTIBLE DIGITAL TAPES AT B REASONABkE COST, THE FEASIBT 
USING LOW COST VIDEO TBPE RECORDERS AS COHPUTEB PERIPHERALS FOR T H I S  

ILL BE INVESTIGATED, A N D  2% CORPUTER DRIVEN COLOR FILM 
RECORDER a m i  BE DEVELOPED, WETHODS FOP PROCESSING I P ~ A G E  B A T &  USING 
COHERENT OPTICAL PROCESSING TECHWIQUES WTLE BE DEVELOPED, OPTICAL 
SYSTEYS FOR THE ANALYSIS O F  THE TWO DIHENSIOWBL SPECTRA O F  ERTS 

D THE CAPBBILITH OF DETECTING INFORMATTOW U S I N G  THOSE 
TLL BE DEVELOPED, T H I S  WfLL PROVIDE THE CAPABILITY TO 
E NOISE I N  IEEUIAGES A N D  TO AHALYZE THEIR IBFOREWTION CONTFWT, 
NE ORGANIZATIONS WILL BE STUDIED TO F I N D  A SYSTE 

OQGANTZBTION F O R  DIGITAL CO R S  WHICH I S  SUITED FOR THE PROCESSIWG 
OF LARGE VOLUHES O F  DIGITAL E DATA, TBE STUDIES WILE BE FOLLOWED 

ENT O F  A BREADBO ODEL, BETHODS OF RADIOEETRIC QUALITY 
VALIDATION F O R  ERTS I BE INVESTIGATED. 
DEVELOPED TO LOCATE T TES O F  POINTS I N  I 
THE CONVERSION O F  THE DATA TO PHOTOGFAPHS, PRESEN 

ETRIC EETHODS ARE TINE CONSUHTNG AND THE RADIOFIETRSC 
ETHODS WHICH ARE BETTER SUITED FOR LARGE DATA VOLUHES HAVE NOT BEEN 

DEVELOPED F O R  ERTS TYPE SENSORS. 

RTOP NO, '860-75-54 TITLE:  EARTH RESOURCES STUDIES WITH WIHBUS:  
IHAGERY 

ORGANIZATION: GODDARD SPACE PLIGHT CENTER 
MONITOR: SHORT, N ,  iYe TEE,  301-982-6503 
TECHNICAL S U N  

R O U P  AT GSFC CONSISTING OF S P E C I A L I S T S  I W  GEOLOGYB PEDOLOGY, 
Y e  AND DATA PROCESSING SYSTENS WILL DEVELOP AWD CARRY OUT 
CAI, PROCEDURES F O R  EARTH RESOURCES OBSERVATIONS F R O B  

SATELLITES,  I N  THE EARLY STAGES O F  OPERATION, THE PROJECT 
IENE A N D  INTERPRET NPN US IHAGERY O F  SELECTED LWPJD AREAS, 
CIBLLY O F  THOSE REG10 S F O R  WHICH SUPPLEEENTAL RIRCRAFT A N D  

O R B I T A L  PHOTOGRaPHY AND/OR VARIOUS TYPES O F  MAPS (GEOLOGICAL, 
BYDROLOGICBL, ETC, ARE AVWILWBLE. WHEREVER POSSIBLE,  PARTS O F  THESE 
AREAS WILL BE FURT TIGA TED THROUGH APPE O P R I  ATE ON- S I T E  
BEASURENENTS USING OTE SENSORS A S  F ILTER WEDGE SPECTRO 

GAINED I N  ANALYSIS OF PHYSICW AHD BIOLOGICAL G R O U N D  FEATU 
OBSERVED AT SPATTAE AND SPECT WE RESOLUTIONS OBTBINABEE FR 

BWS SPSTEH', THE PROVEN TECHWIQUE MILE BE EWTEWDXD A N D  I 
ATPOW TO ERTS DATA, THUS, THE PRINCHPAL BBJECTTVES 
E A I D  EVBLUATE CLOUD-FREE NIRBUS DATA F O R  USE I N  R N A  
ES TO DETERBTNE CONTRTBUTPBWS O F  ROCK BYD S O I L  TYPES, 

ULTI-SPECTRAL PHOTOGRAPHIC CABERAS, AS S P E C I F I C  EXPERIENCE I S  

BEGETATIORAL C.0 ER, SBBL HOISTURE, BWD GEORORPHIC-G OEOGICAL FEATURES 
T O  VARIATIONS I N  REFLECTED A N D  ERITTED RBDKBTION; 2 
OPERATIONAL CAPABILTTP A N D  SUPPORTPWG LABORATORY PR 



RREAS O F  TWTEREST SEZECTED FROW WIRB'IBS IWVESTIGATIORS CAN BE STUDIED 
BY AIR BND GROUND-BWSED SURVEYS; AND 3) S P E C I F Y  C R I T E R I A  WED 
FORHUEATE BODELS O F  RESOURCES SYSTEMS APPLICABLE TO ERTS PROGRAM,  
DRWIWIHG UPON REAL CASES WITHIB THESE WREBS, BY VHPCH SPACECRAFT, 
WIRCRAFT A N D  GROUWD SNFORHATPON CAW BE SUCCESSFULLY CORRELATED, 

PTOP NO, 160-75-56 TITLE: HARDBARE FOR HANDLING AIRCRaFT A N D  
SPACECRAFT fiCQlJIRED DATA 

ORG AEIZATIOB: ANNED SPWCECRAFT CENTER 
BONITOR: V A N S ,  D, E,  TEE, 7 '03- 483-7447 
TECHNICBL SUEBARY 

EXTREHELY H I G H  PWCKPWG D E N S I T I E S  H A S  NECESSITATED THE DEVELOPHENT OF 
B A N I ?  D I V E R S I F I E D  A H D  SOPHISTICATED DRTA ACQUISITION SHSTEBS EHPEOYING 
W BROAD SPECTRUB OF ENCODTBG A N D  FORWATING TECHNIQUES, THE 
TECHNTQUES EHIPEOYED BY THESE SYSTEHS H A S ,  I N  FiAWP CASES, SURPASSED 
THE CAPABILITY OF EXISTIWG DATA CORRELATION A N D  PROCESSING HARDWARE 
TO HANDLE THESE DBTB PW AB ACCURATE B N D  TIHEEH HANNER, I T  I S  
THEREFORE REQUIRED THAT CONPLIfiENTWRY TECHNIQUES TO DEVELOPED THAT 
CAN BE IHPLEMEWTED IB E X I S T I  G A N D  FUTURE AUTOHATIC DATA COBREEATHOW 
A N D  PROCESSING SYSTEMS THAT I L L  PERNIT E F P I C I E B T  PROCESSING &ND 
ANALYSTS O F  THESE DATA, S P E C I F I C  AREAS THAT REQUIRE TECHNIQUE 
DEVELOPHEBT INCLUDE: DENSITY AWALYSIS AND REGPSTRATT 
DATA,  HYBRTD PROCESSING A N D  AUTOHBTIC CORRELATIOW O F  UETIBAWD DPITB, 
BND INFORBATION RETRBEBAE A N D  DATA WANAGEHENIT O F  PROC 
HARDWARE VILE BE DEVELOPED TO IWPLEHENT THE TECHNIQUES REQUIRED TO 
PPOCESS THESE D A T A ,  STUDIES WIZL BE UNDERTAKEN TO DEFIWE THE 
DETAILED S P E C I F I C A T I O N S  REQUIRED TO DEVELOP, TEST, THPROVE, A N D  

ETT TECHNIQUES, HARDWARE, AND SYSTE S THAT WPLL HEET DATA 
EXTRACTION BED ~ W N A G E ~ E N T  REUPREHEWTS, 

THE REQUIREHENT TO ACQUIRE AIRCRAFT WED SPACECRAFT DATA ZPT 

RTOP 80, 760-75-57 TITLE:  HBSTRUHENTS FOR SENSING EWRTH RESOURCES 
FROK AIRCRAFT A N D  ATNED SPACECRAFT 

QRG AEIZ WTIBB :: WINED SPACECRAFT CENTER 
lflOBITOR: EVANS, D, E, TEL, 7 ? 3-483-~eB&'9 
TECHNHCAE S U H R A R H  

INVESTIGATE THE VWRPOUS TYPES O F  SEWS3RS BED SYSTEBS FROB ATRCRBFT 
A N D  SPACECRAFT A N D  EVALUATE THEIR UTIEPTY FOR PROVHDH'EJG P E R I O D I C  DWTB 
WHICH WILL EPBABLE THE VARIOUS USERS TO COIBlJCT THEIR EARTH RESOURCES 
TWSKS BORE EFFICIENTLY,  STUDY, DEVELOP, TEST AND IHPWOVE SENSORS A N D  
SYSTEMS T O  DETEC IDENTIFY,  LOCATE A N D  BEASURE EWRTH RESOWRCES 
PBENOHENA FROH W RIAL A N D  ORBITAL ALTITUDE, MEWSUREHEWTS ARE TO BE 
MADE TN THE MICROWAVE, INFRARED, I S I B L E  WND ULTRAVIOLET PORTION O F  

PROVIDE DATA IN D I S C I P L I N E S  SUCH A S  AGRXCUETURE/FBRES R Y ,  GEOGRAPHY, 
HYDROLOGY, OCEAROGBAPHT A N D  GEOLOGY TO PROVIDE THE I N  ESTIGATOR I N  
THE AREAS WITH DATA PROM WHICH THEY BAY ESTABLISH COHPREHENSPVE 
HODEES OF WTfiOSPHERE, DYNAHIC EARTH, OCEANS A N D  LWBD, 

THE INTENT O F  T H I S  PORTION O F  THE EARTH RESOURCES PRBGRAW I S  TO 

TFIE ELECTROBAGWETIC SPECTWUHe T I I I S  TASK I S  BEING PERFORBED'TO 
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RTOH NOa 160-75-58 TXT%E: URIVEBSITY OF HICH-PGaiPS SP'ECEBE COPSPETENCE 
GROUP, D&TA PRBCESSIHG, 83aD IHFORHBTIOB 
EXTR1CTIOI  FOB B ~ ~ T I ~ H A H ~ E ~  AND RADAB 
SEBSORS (UT%, V I S I B L E ,  I R ,  BP$D HE] 

ORGAEJIZWTION: NANlED SPACECRAFT CENTER 
BOWITOR:: EBiblSo De E, TEE, 7 1 3 - 4 8 3 - 7 Q 4 7  
TECBWPCBE S D F I ~ ~ & R Y  

EXTRACTION O F  PBFORBATION F R O N  PiU%TS@HAHNEE SEHSOR DBTA AID TO 
PROVIDE F O R  S P E C I A L I Z E D  DBTA PROCESSING REQUIRED FOB BUETESPECTRAE 
SCABBER IPID SYWTHETIC BPERTURE RADBR DATA, R A N T  PHYSICAL FWCTORS 

THE OBJECTIVE IS TO DEVELOP BED DEHBHSFRATE OPT'IBUFj S'STSTEHS F O R  

CITE SENSOR DATA B I D  E I E I T  THE EFFECTIVEHESS O F  INPOREATTOR 
SCHEHES, ALSO PBESENT HETHODS OF INFOREATION EXTRACTION 

E S E P T  THE AREA TO HICH THEY CAN BE APPLIED, TAESE WETHODS ARE BASED 
Op% HAVIBG w8GROUED TRUTH" &? THE B R E B  O F  TITEREST,  WITH THE ADVENT OF 
SPACECRAFT-BORNE SENSORS I D E  AREA SURVEYS WILL BE P O S S I B L E  W I D  LBliWGE 
VOLTJNES O F  DATA I L L  RESULT, TO OVERCOHE THE RESTRICTIVENESS O F  

P0RE"SBTHOPS EXTRACTION ETWBDS W STUDY' I S  IB PROGRESS TO 
PIEIT& IP¶POSI G TH% LEBITATIOWS, DEVELOP DATA 

PRE-PROCESS ES TO E L I H I I A T E  THOSE LINHTWTIOHS, REID T O  APPLY 
TBEB TO ACTUAL SURVEY PROBLEiYS, TO OBERCOEE TBE REQUIREBENT FOR 
EBCBE 8 * G R 8 U R D  TRUTHgu SP33CTRAL SIGBATURES ERE BEING NEASURED A I D  
COLLECTED I8 B DWTB BARK AT THE E A N W E D  SPACECRAFT CENTER, STUDIES 
ARE PLANNED TO DEVELOP HWTHEHWTPCW% PPODEES TO FiPPEY THE EFFECTS OF 
E ~ ~ ~ ~ O ~ ~ E ~ T Z I ~  INSTRUMENTAL, GEOGRAPHICAL, A N D  TEBPOSWL DIFFERENCES TO 
THE 9gLIBRWRT" SIGNBTURES WND THUS CONSTRUCT SIGNATORES WHICH RIPE% 
YIELD RESUETS I N  DATA EXTRACTION RETHODS f B  REEOTE AREA SURVEYS, TO 
EIWBLE PROCESSING O F  THE LARGE VOLTBHE OF DBTW H I G H L Y  E F F I C I E N T  DATA 
PROCESSSNG SYSTEHS ARE BElPlG DEVELOPED TO PERHIT "BEWB-REWL-TIRE" 
DATA PROCESSING, T H I S  CAPABILITY WILE BE HADE WBBIEIhBEE TO TRE USER 
AGENCIES 

RTOP NO. 160-75-59 TITLE:  UNIVERSITY OF KBNSWS SPECIAL CQHPETENCE 
G R O U P  RADAR DATA APPESCbTIONS A N D  SYSTEHS 
STUDIES 

ORGBHIZATIOB: O4AENED SPACECRAFT CENTER 
NONITOR 2 EVWNS, D, E ,  TEE,  7 7 3 - 4 8 3 - 7 4 4 7  
TECHNICAL SBHBARY 

IN EARTH BRBPTBNG SPACECRAFT FOR THE PURPOSE OF C4APPI'fFG TBE GROSS 
FEATURES OF THE EARTH, TO PROVIDE EVALUATION OF THE USEFULNESS OF 
THE SPWCEBORSE RADAR I$S A GEOSCIERCE EXBERIREET WBD HllhlPPIPTG TOOL FOR 
STUDY OF EARTH RESOURCES I N  THE F I E L D S  OF GEOLOGY, FORESTRY, 
GEOGRZIPKIH, WED OCEAHOGRWPHY, SYSTEH STUDTES VTLT, BE COBDWCTED OB 
HUETPPLE-PQEWRPZED RADAR I H A G I W G  SHSTEBS, F E A S I B I L I T Y  STUDIES OF TBE 
R A D A R  SPSTEBS ARE BROCEEDHBG, HAWH OF THE PABABETERS TO BE HEWSURED 
HAVE BEEN I D E N T I F I E D ,  DATA AHALYSIS TECHESIQUES WRE BEIWG 
COHTIWUOUSEB IAPROVED, RWDAB DWTA I S  BEING COLLECTED A'ND EVWZEaTED 
FRO8 SEBERWk SOURCES: EXISTIH-TG R A D A R  DWTA WHERE SOBE KBBVLEDGE O F  
THE TERRAIN STWTE PPT TEE T I H E  OF I E A G I N G  I S  AVAILABLE; CURRENTLY 

TS OBTfiI'NED CURRENTLY WITH OBERFZIGHT; ACOTBSTXC ffiODEkING DATA; WBD 

THE OBJECTIVE IS TO COEDUCT STUDIES O F  RADAR SYSTEBS TO BE USED 

OBTBIRED DATA FROE AHRCRWPT-BOBWE R A D A R S  WFIERE OR S I T E  TERRAIEP STWTE 
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R A D A R  DATA OBTAINED FRO# GROUND STATION LABORATORY -9: STRUHENTATION 

RTOP EO, 160-75-64 TITLE:: EARTH RESOURCES DATA AWALTSIS 
ENTATSOI A N D  TECHWSQUES 

RGANIZWTION: HARSHWEE SPACE FLIGHT CENTER 
ONITOR: CAREY, W, T ,  TEE,  205-453-3424 
ECHNICWE S U  

TECHRIQUES FOR RENOTE SENSING TO H I G H L Y  AUTO 
O F  HULTIBWHD SENSING EQUIPMENT TOGETHER I T H  COMPUTERS FOR 

CTION, SYSTEHS A N D  ORGANIZATIONS HEED TO BE DEVELOPED I N  
SORS TAKE THE INVENTORY O F  EARTH RESOURCES R I D  PROVIDE AS 

INPUT DATA TO THE COWPUTER BLUATE THESE DATA II 
COOPERATTOE WITH PRFPB0GBAP"I HICH TEEN ARE USED FOR 
ARRIVTIG AT OPTIMUH RESOURC DECISIONS,  I N  ADDITION, T H I S  

HICH I S  S O  CLOSELY COUPLED TO HWNY POLITICAL,  SOCIOLOGICAL, 
I C  FACTORS, VIEE REQUIRE EFFORTS TO DEVEEOP HODEEIBG APBD 

UES TO RELATE THE EFFECTS OF SCIENCE A N D  
ENGINEER I N G  A N  WELFARE, ECONOMICS AND GEOPOLITICS.  

RTOP BO, '160-75-45 TITLE:  AGRTCULTURE A N D  FORESTRY RE OTE SENSING 
RESEARCH AND TECHNOLOGY 

MONITOR: P A R K F  A -  Be TEL, 202-963-4523 
TECHNICWE SUMWARY 

ORGWBIZATION: NASA HEADQUARTERS 

' THE OBJECTIVE I S  TO STUDY, DEVELOP, A N D  U T I L I Z E  THE UNIQUE 
ULTISPECTRAL CHARACTERISTICS OF AEROSPACE ACQUIRED RENOTE SENSIPSG 

DATA IW ORDER TO $1 EFFECTIVELY IWCREBSE THE UTILIZATION O F ,  A N D  
CONCOHITANTEY TO DEVELOP B GREATER E F F I C I E  CY I N  THE INVENTORBTI 
PROTECTION, A N D  GEMEWT O F  AGRICULTURE, FOR STRY, A N D  RANGE 
RESOURCES, THE RESEARCH I S  DEVOTED TO SOFTWARE A S  WELL AS HARDWARE 

RNT, TWCLUDING UPDATIHG THE STATE-OF-THE-ART, AND TO SBSTE 
O D S  DEVELOPMENT, THE APPROACH U T I L I Z E S  MULTISPECTRAL 

PHOTOGRAPHIC, NULTTPOTNT SCBPJNER, A N D  THERMAE INFRARED TECHNOLOGY, A S  
WELL A S  PASSIVE W I D  WCTIVF HICROWAVE R A D I O  ETRY METHODS, A N D  V A R I O U S  
BIOPHYSICAL A D BIOCHEHICBL TECHNIQUES FRO% GROUND, AERIAL, A N D  SPRCE 
VEHICLES, CO PUTER PROCBSSING A N D  ANALYSIS TECHNIQUXS ARE BEIPJG USED 
TO SOLVE THE DATA HANDLING PROBLE S, T H I S  R G D  APPROACH I S  P R O V I D I N G  
A NEW CAPABILITY TO: (1) DETECT AND ASSESS DISEASE, INSECT ARD 
IWFESTATIONB SALIWITY A N D  ZOISTUJFE STRESS, DROUGHT, A N D  FPRE; ( 2  
ASSESS CROP A N D  TVPIBER STBND VIGOR TO PBEDICT YIELD; 43) DETEFMI 
SOH%; CHARACTERISTICS; (4 IDENTIFY,  HAP, R N D  MEASURE AGRICULTURAL, 
FORESTRY, A N D  RAWGE LAND SS E ~ ~ I ~ O I ~ E N T ~ L  AND 
ECOLOG'ECAE CONDITIONS, A N  ENTBL INTERACTIOWS, 



RTOP 80,  160-75-66 TITLE:: SPACECRAFT OCEANOGRAPHY PROJECT 
ORGANIZWTION:: N A S A  HEADQUARTERS 
E O N 1  TOR : P A R K ,  A, 8, T F L ,  202-963-6523 

HE PlAVAL OCEANOGRAPHIC O F F I C E  A N D  THE BRTIOWBL 
AERONAUTICS WND SPACE ADBINISTRBTTOW HAVE BEEPI COXDUCTIWG, THROUGH A 
FOREAE W O R K I N G  AGREE ENT, A RESEARCH PROGRAB TO DEFINE FEASIBLE OCEAN 
MEASUREBENTS FROB SP CE PLATFORMS, BPOAD CONSIDERATION O F  APPLICABLE 

CONCENTRATED EFFORT TO D E F I R E  THE OCEANOGRAPHIC GOALS FOR THE NEXT 
SEVERAL YEARS WITH REGARD TO SPBCE SYSTENS, BASICWZLY, T H I S  PROJECT 
PAS NARROWED F U N D I N G  REQUIRERENTS F O R  RESEZLRCH TO DEFINE SENSOR, 
OBSERVATIONAL AND DATA REQUIRE ENTS FOR SATELLITE BEARING THE 
FOLLOWING SYSTE A) ROCS-NUETICHA NEL OCE9W COEOR SYSTEW, QB) 

DHNAVICS SYSTEfl, THESE SENSOR SYSTEES VILE OBTAIN DATW ON ALL OCEAE 
FEATURES EVALUATED TO DWTE THE REROTE SENSTHG F R O R  SPWCE, T H I S  
PROJECT WESO RECOGNIZES THE VALUE O F  THE DATA COLLECTION SYSTEH ( 
WHICH R A S  BEEN SUCESSFULLY USED F O R  INTERROGATING SURFACE PEBTF09 
AS A COMPLI ENTZLRY SYSTER TO REPIOTE SENSING, RESEARCH FOR J U S T I F Y I N G  
AWD S P E C I F Y I N G  THE SENSOR SYSTEMS, OBSERVATIONAL REQUIREPIENTS A N D  
DATA HANDLING TECHNIQUES FOR THE ABOVE SYSTEHS I S  DIVIDED TBTO F I V E  
CATEGORIES: OCEBM COLOR V I A  V I S I B L E  REGION SENSORS, ( 
TERPERATUWE 0 HERBAL CHARTTNG V I A  INFRARED (AND BICROWABE 
(3) OCEAN DY I C s - P R I R B R I E P  WITH HICR RAVE SENSORS WITH S 
VTSIBLE A N D  I WRED V I S I O N  SENSORS, ( 4  S P E C I F I C  OCEAN APPEICWTIOWS 
SUCH AS SEA I C E ,  SROALS, FOOD-FROPI-THE-SEA, POLEUTIOPT A N D  COASTAL 
(PROCESSES) ECOSHSTERS, AND (5) MANAGEMENT, A COHERENT PROGRWE FOR 
DEVELOPING REQUIREBENTS I N  ALL THESE AREAS H A S  BEEN PRESENTED TO TRE 
NATIONAL AERONAUTICS A N D  SPACE ADMINISTRATION (NASA). T H I S  I S  THE 
ONLY NATIONAL EFFORT OF I T S  RIBJD IN OCEANOGRAPHY R S  NOT S I H I L A R  
PROGRZLNS E X I S T S  I N  THE DEPARTMENT OF DEFENSEB THE WATTOWAE 
AERONAUTICS A N D  SPWCE A D  I N I S T R A T I O B  O R  ELSE 

OTE SENSORS TO REASUR9 OCEAN FEATURES H A S  RESULTED I N  W 

TIES-THERBAL I N  B A P P I N G  SYSTEM, C9 AWODS-ALL WEATHER OCEWN 

RTOP NO, 160-75-69 TITLE: GEOEOGIC XEHOTE SENSING P R O G R A H  

MONITOR :: P A R K ,  A ,  B. TEL. 202-963-6523 
TECHNICAL S U H M A R Y  

THE GEOLOGIC RE OTE SENSING FROGRAPI H A S  BEEN COOPERATI 
SUPPORTED BY N A S A  A D U S G S  S I N C E  FY 65, THE PROGRAPI I S  W I  
DEVELOPING A N  IYPROVED UNDERSTaNDING OF THE RESPONSE OF SP 
REHOTE SENSORS UNDER V A R Y I N G  GEOLOGIC AND TERRBIN CONDITIO 
EMPIRICAL ANWZYSTS O F  REBOTE SENSOR DATA ACQUIRED FROR A I R  
SPACECRAFT, A N D  3) EVAEUATING THE USE O F  A SATELLITE COFlHUBSCATPO 
RELAY OF DBTA F R O  GROUND BASED INSTRU ONITORING ACTIVE 
VOLCANOES AND EARTHQUAKE REGIONS. INCREASED EBPHASIS I S  BEING PLACED 

LARGE-SCALE GEOLOGIC FEATURES THAT HAP REVEAL GEOTECTONIC ABD 
GEONORPHIC RELATIONSHIPS OF REGIONAL OR CONTINENTAL SIGNIFICANCE,  A H D  
2) REPETITIVELY OBSERVING ACTIVE TIHE-VARIANT PHENO ENA, SFCH AS 
NEAR-SHORE CURRENT A N D  TPDWL PATTERN# A N D  SEASONAL VARIATION IN 
VEGETATION A N D  SNOW COVER THAT R A Y  BE BELATED TO GEOLOGIC PROCESSES 

ORGANIZATION: HEADQUARTERS 

OB THE A D V A N T A G E S  OF SPACEBORNE SENSORS 11 I N  SYBOPTICALLP OBSERVING 
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OR MAY ENHANCE SOME GEOLOGIC FEATURES, BECENT PROGRESS INCLUDES '1) A 
S O I L S  ASSOCIATION HAP O F  117,000 SQUARE N I L E S  I N  THE SOUTHWESTERN 
U , S . ,  COMPILED F R O H  GEP'IINI PHOTOS, AND S H O W I N G  A CONSISTENCY BET 
MAPPED UNITS NOT AVAILABLE ON RAPS COMPILED BY CONVENTIONAL HEWN 
A R A D A R  MOSAIC O F  THE ENTIRE STATE O F  MASSACHUSETTS THAT REVEALS 

33 SUCCESSFUL AUTOMATIC MAPPING O F  9 TERRAIN UNITS I N  YELLOWSTONE 
PARK USING DATA FROM A N  AIRBORNE I H A G I N G  RADIOMETER A N D  DIGITAL 
COMPUTER PROCESSING; 4) A N  Ffi TRANSMITTER HAS BEEN USED SUCCESSFULLY 
TO TRANSMIT S E I S M I C  DATA WITH EXCELLENT RELIABILTTY HORE THAN 45 
KILOMETERS FROM A N  ACTIVE REGION O F  THE S A W  ANDREAS FAULT ZONE. 

SEVERAL STRUCTURAL RELATIONSHIPS NOT GENERALLY RECOGNIZED HERETOFORE; 

RTOP NO. 160-75-70 TITLE:  HYDROLOGY, U S D I  

MONITOR : DEUTSCH, M. TEL. 2 0 2 - 3 8 2 - 4 4 2 3  
TECHNICAL SUMMARY 

( I )  INLAND RYDROLOGTC FEATURES, (2)  QUANTITIES A N D  PHYSICAL 
PROPERTIES O F  SNOW AND I C E  (3) ESTUARINE A N D  COASTAL HYDROLOGIC 
FEATURES A N D  (4) WATER QUALITY PARAMETERS. THE PURPOSE O F  THE 
HYDROLOGY PROGRAM I S  TO DEVELOP APPLICATIONS OF REMOTE SENSOR 
TECHNOLOGY I N  THE SOLUTION O F  WATER RESOURCES PROBLEHS A N D  TO DEVELOP 
A N  AUTOMATED DATA COLLECTION, PROCESSING, ANALYSIS A N D  DISTRIBUTION 
NETWORK U T I L I Z I N G  BOTH REMOTE SENSOR (AIR A N D  SPACE) A N D  G R O U N D  
CONTROL DATA. A REAL-TIME NETWORK OF GPOUND PJONITOR STATIONS WILT, BE 
SELECTED F R O N  ABOUT 50,000 DATA COLLECTION STATIONS PRESENTLY 
MAINTAINED BY THE USGS WATER RESOURCES D I V I S I O N  I N  COOPERATION WITH 
ALL 50 STATES, A N D  NUHEROUS FEDERAL, INTERSTATE A N D  LOCAL AGENCIES. 

ORGANIZATION: N A S A  HEADQUARTERS 

THE HYDROLOGIC PROBLEMS HAVE BEEN DIVIDED INTO 4 STUDY CLASSES: 

RTOP NO. 160-75-71 TITLE:  GEOGRAPHY, URBAN, REGIONAL E ENERGY 
BUDGET CHANGE DETECTION A N D  PREDICTION 

ORGANIZATION: NASA HEADQUARTERS 
MONITOR: PARK, A .  B. TEL,  2 0 2 - 9 6 3 - 6 5 2 3  
TECHNICAL SUMMARY 

BEEN REDESIGNED TO CARRY OUT SUPPLEMENTAL RESEARCH O N  RENOTE SENSING 
TECHNOLOGY A N D  DATA APPLICATIONS THAT WILL A S S I S T  THE USGS I N  
ESTABLISHING A SOLID FOUNDATION F O R  A NATIONAL, REGIONAL, A N D  URBAN 
LAND USE DATA BANK, PROGRAMMED TO IDENTIFY TRENDS A N D  IMPROVE THE 
ACCURACY OF PREDICTIONS. THE EXPERIPIENTAL PROJECTS PLANNED AND 
I N I T I A T E D ,  WITH FINSNCIAL ASSISTANCE F R O B  NASA D U R I N G  THE LATTER PART 
O F  1970, CONSTITUTE CLOSELY INTER-RELATED SEGMENTS O F  PREPARATIONS 
FOR A N  OPERATIONAL P R O G R A H  TO BE UNDERTAKEN BY THE USGS WHEN I T S  
F E A S I B I L I T Y  BAS BEEN DETERMINED. THE FY 1971 PROGRAM INCLUDES A 
SEQUENCE O F  EXPERIMENTS I N  THE DETECTION, IDENTIFICATION,  AND 
MEASUREMENT O F  URBAN A N D  REGIONAL CHANGES, INCLUDING SURFACE ENERGY 
BUDGET CONDITIONS, I D E N T I F I A B L E  WITH APPROPRIATELY INSTRUMENTED, H I G H  
ALTITUDE AIRCRAFT AS WELL AS WITH ERTS-A A N D  SUBSEQUENT EARTH 
RESOURCES SATELLITE SYSTE S. THE PROGRAH WILL F I R S T  INVOLVE 
MONITORING CHANGES I N  THE LAND USE O F  FOUR SELECTED C I T I E S  A N D  FOUR 

THE USGS GEOGRAPHIC APPLICATIONS PROGRAH F O R  REBOTE SENSING H A S  
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REGIONS, THESE C I T I E S  A N D  REGIONS HAVE BEEN SELECTED TO OBTAIN A 
VARIETY O F  ENVIRONMENTAL CONDITIONS A N D ,  I N  COMBINATION, TO 

S A P I L O T  STUDY F O R  THE COUNTRY AS A WHOLE. THE RESULTANT 
L E  BE INTSGRATED I N  ATLAS FORMAT TO ANALYZE TRENDS AND CAUSAL 

FACTORS. THE RESULTS OF THAT GEOGRAPHIC ANALYSIS WILL THEN BE USED 
TO DEVELOP A N D  APPLY MODELS TO HAKE PREDICTIONS AND PROVIDE BASES FOR 
POLICY GUIDANCE I N  URBAN, REGIONAL, A N D  ENVIRONHENTAL HANAGEHENT. 
WITH THE ASSISTANCE OF BB-57 OVERFLIGHTS,, A N D  THE ANTICIPATED RETURNS 
FROH ERTS AND OTHER SATELLITES,  LAND USE DATA WILL BE PLOTTED ON BASE 
NAPS AT SCALES OF APPROXIMATELY 1:100,000 FOR URBAN AREAS A N D  
1:250,000 FOR REGIONS, LAND USE C L B S S I F I C A T I O N  SCHEMES DEVELOPED 
UNDER GEOGRAPHIC APPLICATIONS PROGRAES CONTRACTS D U R I N G  THE PAST 
SEVERAL PEARS WILL BE UTILTZED A N D  THE RESULTANT DATA PROCESSED FOR 
BACHINE STORAGE, RETRIEVAL, A N D  DISPLAY I N  MAP OB TABULAR FORM, 

RTOP NO. 160-75-73 TITLE:  NATURAL A N D  CULTURAL RESOURCE MANAGEMENT 
(S AR) 

ORGANIZATION: N A S A  HEADQUARTERS 
#ONITOR: P A R K ,  A. TEL. 202-133-6523 
TECHNICAL SUMMARY 

STUDIES OF THE APPLICATION O F  EARTH RESOURCES SATELLITE DATA AND 
ASSOCIATED SPACE TECHNOLOGY TO OPERATIONAL FUNCTIONS O F  THE 
DEPARTMENT. THESE STUDIES ARE I N  EIGHT BROAD TASK AREAS EACH 
CONSISTTNG OF SEVERAL DISCRETE PROJECTS: 1. LAND CLASSIFICATION F O R  
RECLAMATION PLANNSNG AND HANAGEMENT, INCLUDING WATER LOGGED 
IRRIGATION LAND, TROPICAL LAND IRRIGATION CLASSIFICATION,  A R I D  LAND 
WEaTHER EODIFICATION, WATER AND LAND RESOURCES F O R  CLASSIFICATION OF 
A R I D  IRRIGATION LANDS, WEED CONTROL FOR IRRIGATION MANAGEMENT, WATER 
QUALITY FLOW FOR IRRIGATION,,  INTENSE RAINSTORMS A N D  WATER MANAGEMENT 
DEVELOPBENT OF SYSTEM FOR U T I L I Z I N G  ERTS DATA FOR RECLAEATION, S O I L  
ENGINEEPING, A N D  LBPROVED SNOW SURVEY. 2. LAND USE CLASSIFICATIONS 
A N D  RESOURCE INVENTORIES FOR HULTI-BUREAU REQUIRENENTS INCLUDING 
APPLICATION O F  SPACE SYSTEBS TO PUBLIC LAND INVENTORIES, PUBLIC 
TIMBER A N D  SPRUCE BEETLE CONTROL, RESOURCE INVENTORY O F  P A P A G O  I N D I A N  
RESERVATION, USE O F  ERTS DATA BY COHPUTER F O R  I N D I A N  AFFAIRS, AND 
CADASTRAL SURVEYS O F  PUBLIC LARDS, 3 .  O I L  LEAKS A N D  SLICKS,  
INCLUDING APPLICATIONS OF N A S A O S  BRAUNHOFER L I N E  DISCRIBINATOR TO O I L  
A N D  WATER POLLUTION PROBLEEIS. 4. ECOLOGY O F  WETLANDS A N D  UPLANDS 
WILDLIFE HABITAT AREAS, INCLUDING USE OF ERTS DATA FOR B I L D L I F E  
REFUGEE MANAGEMENT, AND THE USE OF SPACE IMAGERY AND TECHNOLOGY FOR 
GAME AREAS A N D  COASTAL ZONE FISH AND CRUSTACEAN BREEDING AREAS 
ECOLOGY STUDIES.  5, INVENTORY, PRESERVATION, BANAGEMENT O F  NATIONAL 
PARKS U S I N G  SPACE TECHNOLGOY, AND INCLUDING ARCHAEOLOGICAL S I T E  
DEVELOPflENT, 

DEPARTMENT OF INTERIOR BUREAUS ARE PROGRESSING O N  F E A S I B I L I T Y  
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RTOP 160-75-74 TITLE:  PWRDUE APPLTCATPONS ARTWEPSIS 

BONPTOR 2 EVANS, De E, TEE,  713-483-7447 
TECHNICAL SUB 

THE LABORATORY FOB APPLICATIONS OF RE OTE SENSING AT PURDUE 
UNIVERSITY H A S  DEVELOPED W NUMBER O F  TECH IQUES F O R  AWAEYSTS O F  
HUETISPECTRAL SCANNER DATA, THE PATTERN ECOGNITION TECHNIQUES F O R  
FEATURE CEASSIFICWTION HAVE BEEN SHOWN TO BE VERY EFFECTIVE FOR 
AGRICULTUPBL APPLICATIONS, AND I N I T I A L  INVESTIGATION HAS SHO 

D I S C I P L I N E S  A S  WELL, PSSIBNS HILL BE FLO N TO COLLECT DATA 
THROUGHOUT THE YEAR TO DETER SNE THE SIGNATURE OF AGRICULTURAL CPOPS 
THROUGH THE GRO ING SEASON, AND TO COLLECT DATA PERTAINING TO OTHER 

ORGANIZATION: EARNED SPACECRAFT CENTER 

THE SAHE TECHNIQUES wr L BE VERY USEFUL F O  OTHER EARTH RESOURCES 

ELL, TECHNIQUES WILL BE DEVELOPED F O R  ANALYZI 
S C I P L I N E S ,  STUDIES WILL BE CONDUCTED TO DETER 

ACCEPTABLE TECHNIQUES F O R  D I G I T B L  REGISTRATION O F  
PHOTOGRAPHY, WPPLICWTTON PATTERN RECOGNITION TE 
SPACE-ACQUIRED PHOTOGRAPH AN IBH 360/67 COBPUTER WILL BE ACQUIRED 
A N D  F I V E  RE I L L  BE ESTABLISHED TO PERMIT OTHER 
INSTALLATION PROGRAPSS A N D  TECHNIQUES PREVIOUSLY DEVELOPED 
BY PURDUT, S S I S T  MSC I8  THE CHECKOUT O F  THE 2 4  BAND 
RULTISPECTRAL SCANNER, 

RTOP NO, '660-75-75 TITLE:  PUBLIC HEALTH ECOLOGY 
ORGANIZATION: AHWED SPACECRAFT CENTER 
HONITBR :: ARNES, C, He TEL,  7 1 3 - 4 8 3 - 4 2 5 1  
TECHNICAL SUHMARY 

THE PUBLIC HEALTH ECOLOGY PROGRA I S  DESIGNED TO DETER 
THROUGH SEVERAL P I L O T  S UDTES THE U S  FULNESS O F  AIRCRAFT A 
ULTIHATELY SATELLITE RE OTE SENSING I N  DEFINING PUBLIC HEAETH 
PROBLEMS A N D  SUGGESTING RE E D I E S  THROUGH A GROSS GEOPATHOLOGIC 
ANALYSIS, SPECIFICALLY,  N A S A  MWETISPECTRWL SENSING DATA R I L L  BE USED 
I N  DETERHINING ENVIRONBENTAL POLLUTION OF WATER A N D  A I R  AND BOW THESE 
POLEUTBWTS AFFECT THE HEALTH O F  THE LOCAL POPULACE, INSECT GROWTH A S  
RELATED TO EOCAE CLIMATOLOGICAL CONDITIONS WILL BE STUDIEP A N D  PLANS 
DEVELOPED F O R  ASSISTING ERADICATION O F P I C I A L S  I N  COMBATING THESE 
PEWGUES 

RTOP NO, 960-75-76 TITLE:  LASER R A D A R  NEWSURE ENTS O F  THE 

ORGANIZBTION: LANGLEY RESEA 
MONITOR: NELSON, C, H a  TEE,  703-827-3285 

DEALS WITH THE TH ORETICAL A N D  EXPERIMENTAL 
IWVESTIGATIOVS O F  LASER R A D a R  AS A EANS O F  REHOTELY SENSIHG THE 

&RIWE ENVIRONHENT, I T  INVOLVES THE DEVELOPMENT OF EXPE 
APPARATUS; P E R F 0 3  ANCE OF EXPERIEEWTAL HEASUREPIENTS IN T 
ATMOSPHEPE A N D  BE EATH THE SEA, A N D  DEVELOPMEWT OF TFIEOR 
A N D  ANALYSES, EHPHASIS WTXCH, BE PLACED ON TH3 FOEEO 

& T I C  TRANSEISSIVITY OF HARINE BTEOSPHERE A N D  SEA WATER BT 
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DIFFEREFTT LASER WAVELENGTHS; S P A T I h L  DISTRIBUTIOW O F  SEA SALTS, 
AEROSOLS A N D  NOLECULAR DYNSITIES;  CONSTITUENT DENSITY DISTRIBUTIONS,  
ESPECIALLY WWTER VAPOR; A N D  CLOUD FORRATION WED DISTRIBUTIONS,  T H I S  
RESEARCH I S  EXPECTED TO PROVIDE HEW EASUREREPIT TECHNIQUES F O R  
STUDYING THE RARINE ATUOSPHERE A N D  W LL THEREBY CONTRIBUTE TO TEE 
BASIC UNDERSTANDING O F  THE AIR-SEA INTERACTION PROBEEPI W I D  OF THE 
PSWRINE ENVIRONEENT, IN GENEPBL, I N  ADDICTION, I T  SHOULD PROVIDE 

ATNOSPHERIC TRANS I S S I B I T Y  WfiICH I S  NEEDED TO FURTHER 
OTE SENSING OF SE -SURFACE TEPIPERATURE BY SATELETTES, 

RTOP NO,  $60-75-77 TITLE:  DEVELOPMENT OF CHESAPEAKE BBY ECOLOGICAL 
TEST S I T E  F O R  REWOTE SEWSING APPLICATIONS 

ORGANIZATION: N A S A  WALLOPS STATION 
HORITOR :: BETTLEg J. F. T E L s  703-824-341 1 
TECHNICAL SWMMARY 

DEVELOP THE CHESAPEAKE BAY AS A N  AREA I N  WHICH MANY POTENTTAL 
APPLICATIONS O F  REMOTE SENSING FROM AIRCRAFT AND SPACECRAFT C A N  BE 
EVALUATED AND CALIBRATED, I N  PARTICULAR THOSE INVOLVING LAND-SEA 
INTERFACES, EFFORTS A N D  PLANS WILL BE DIRECTED AT BAKING THE BAY 
AREA A MULTIDISCIPLINARY TEST S I T E  ABOUT FJITICH A SUBSTANTIAL 
INFORMATTON CENTER CAN BE DEVELOPED, T H I S  INFORNATION WILL BE 
ACQUIRED FRO SUBSURFACE, SURFACE, AIRCRAFT, A N D  EVENTUAL EARTH 
RESOURCES S A  E L L I T E  OBSERVATIONS, INFORMATION RESULTING FROM gORK 
WITHIN, A N D  THE EXCHANGE AEilD INTERACTION BETWEEN, THESE PROGRAH 
OBJECTIVES ONGLY A I D  I N  THE DEVELOPMENT O F  TECFINIQUES F O R  
UNDERSTAND1 A N B G I N G  ECOLOGICAL PARAMETERS I N  THE CHESAPEAKE 
BAY AREA, THE DEVELOPMENT O F  THE S I T E  WILL PROVIDE A TEST-BED FOR 
TARTH RESOURCE EXPERTHENTS A N D  B CALIBRATION A N D  GROUND TRUTH AREA 
F O R  EARTFI SURVEY SPACE SYSTEMS. THE DEVELOPED TECHNOLOGY CAN BE 
EXTENDED TO OTHER GEOGRAPHICAL AREAS O N  A N  OPERATIONAL B A S I S ,  

A BROAD, LONG-RANGE PROGRAM WILL BE PURSUED TO ESTABLTSH AND 

RTOP NO. '860-75-78 TITLE:  DEVELOPMENT O F  REMOTE-SENSING TECHNIQUES 
I N E  WATER QUALITY 

ORGANIZATION: AHES RESEARCH CENTER 
MONITOR: GOODWINS G, TEL, 4 75-961- I 1  11 
TECHNICAL S U B  

THE PURPOSE I S  TO DEVELOP RENOTE SENSING TECHNIQUES WHICH CAN BE 
USED TO STUDY THE PRO UCTIVITY, TOXICITY A N D  TURBUD TY OF WATER 
BODIES, THE STUDIES I L L  PROVIDE A DATA BASE F R O N  HICH TO EVALUATE 
LOCAL A N D  GLOBAL EFFECTS ON HARINE ECOLOGY DUE TO RAN-MADE A N D  
NATURAL POLLUTANTS, APPLICATIONS WILL INCLUDE R A P I D  DETEREINATIOB O F  
PHOTOSYNTHESIS-INDUCED PRODUCTIVITY OVER LARGE REGIONS OF THE OCEANS, 
SURVEYS OF ATER QUALITY FOLLOWING POLLUTION WBATEMENT ACTION, 
DETERHINATION OF PRESENCE ND EXTENT O F  A SURFACE F I X M  A S  A TOXIC 
AGENT AND BARRIER TO OXYGE TRANSPIRATION, A N D  DELINEATION O F  TIDAL 
INTRUSIONS, CURBENTSB A N D  WATER BODY BOUNDARIES, AIRBORHE 
BEASIJREH EET WILL BE PERFORHED TO EVALUATE I 
RECENTLY DE ELOPED DIFFEPENTIAL RADIOHETER S 
OPERATIONAL USE I N  DETERMINING CHLOROPHYLL, T 
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FILMS THROUGH UNIQUE REFLECTANCE OR POLARIZATION CHARACTERISTICS, 
LABORATORY STUDIES WILL BE CONDUCTEDB FOR EXAMPLE, O F  THIN FILPIiS ON 
THE SURFACE F WATER U T I L I Z  NG ELLIPSOMETRY POL A R I  Z ATION 
SPECTROSCOPY TECHNIQUES. ODIFICATION OF T ESE TECHNIQUES TO THE 
REMOTE I D E N T I F I C A T I O N  O F  COMPLEX POLLUTANT FILMS ON THE SURFACE OF 
REAL BODIES O F  WATER WILL BE INVESTIGATED. 

RTOP NO. 160-75-79 T I T L E :  REMOTE SENSING OF EARTH A N D  AT 
FRON AIRCRAFT 

ORGANIZATION: AWES RESSARCH CENTER 
MONITOR: ROBERTS, L,  TEL. 4 15- 961-2280 
TECHNICAL SUMMARY 

RADIATION FROM THE EARTH A N D  ATMOSPHERE. SUCH OBSERVATIONS HAVE 
APPLICATIONS I N  THE F I E L D S  OF GEOLOGY , GEOGRAPHY, AGRICULTURE, 
FORESTRY, HYDROLOGY, OCEANOGRAPHY, AND A I R  POLLUTION. SATELLITES CAN 
BE USED TO OBTAIN SOME OF THESE DATA; HOWEVER, AIRCRAFT HAVE THE 
UNIQUE CAPABILITY F O R  R A P I D  DEPLOYMENT TO GEOGRAPHICAL LOCATIONS OF 
INTEREST, CONTINUOUS MONITORING OF THE TARGET AREA, A N D  IVIONITORING 
UNDER CLOUD COVER A N D  OZONE LAYERS WITH H I G H  RESOLUTION, 

T H I S  RTOP I S  TO PROVIDE AIRBORNE PLATFORMS F O R  REMOTE SENSING OF 

RTOP NO. 160-79-51 TITLE:  EARTH DYNAMICS 
ORGANIZATION: GODDARD SPACE FLIGHT CENTER 
MONITOR: SMITH, D. TEL. 301-982-4555 
TECHNICAL SUMMARY 

COORDINATE SYSTEMS BY THE USE OF PRECISE R A N G I N G  OP SATELLITES AND 
VERY LONG BASELINE INTERFEROMETRY. THESE REFERENCE SYSTEMS ARE 
REQUIRED I N  THE STUDY OF BOTH THE SHORT A N D  LONG TERM DYNAMICS O F  THE 
EARTH WHICH I T  I S  INTENDED TO INVESTIGATE. THE HARDWARE REQUIREMENTS 
FOR P R E C I S I O N  SATELLITE TRACKING WILL BE DETERMINED AND THE 
DEVELOPMENT OF P R E C I S E  TRAJECTORY DETERMINATION SYSTEMS WILL 
CONTINUE. HARMONIC C O E F F I C I E N T S  O F  THE EARTHqS GRAVITATIONAL F I E L D  
ARE BEING DETERMINED FROM SATELLITE ORBIT DATA A N D  THE INCLUSION OF 
GROUND BASED GRAVITY MEASURES I S  INTENDED. THE ANALYSIS I S  BEING 
PREPARED F O R  THE DETERMINATION O F  TIDAL PARAMETERS FOR THE SOLID 
EARTH A N D  FOR THE MEASUREMENT OF THE MOTION O F  THE POLE OF ROTATION 
O F  THE EARTH, A N  EXPERIMENT FOR THE MEASUREMENT O F  THE ROTATION RATE 
O F  THE EARTH I S  BEING PLANNED A N D  STUDIES O F  THE POSSTBLE EEASUREHENT 
O F  CONTINENTAL D R I F T S  A N D  THE RELATIONSHIPS BETPZEN POLAR 1IOTION AND 
OTHER GEOPHYSICAL PHENOMENA ARE INTENDED. 

THE PROGRAM PLANS TO INVESTIGATE THE ESTABLISHMENT OF REFERENCE 

RTOP NO. 160-79-52 T I T L E :  EARTH OBSERVATIONS ADVANCED STUDIES 
ORGANIZATION: J E T  PROPULSION LABORATORY 
MONITOR: BURKE, J, D, TEL. 213-354-6363 
TECHNICAL SUMMARY 

PROVIDE INFORMATIOR I N  ADVANCE O F  PROJECT COMMITMENTS WHICH 
THE OBJECTIVE OF EARTH OBSERVATIONS ADVANCED STUDIES IS TO 
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A S S I S T  I1 PLANNING F TURE FLIGHT P R O G  D RELATED A C T I V I T I E S  I N  
THE AREAS O F  EARTH R SOURCES SURVEY, LOGY, A N D  EARTH PHYSICS 
A N D  PHYSICAL OCEANOGRAPHY, THE F I R S T  J E C T I V E  O F  THESE STUDIES I N  
FY "71 WILL BE TO DEVELOP A RATIONZSLE AND B PLAN FOR AB EWRTH PHYSICS 
A N D  PHYSICAL OCE NOGRAPHY PROGRAB. T H I S  PLAN SHOWLD CLEARLY 
DELINEAT E WHERE E ARE HEADED I N  TEE EARTH PHYSICS D I S C I P L I N E ,  AS 
WELL AS CLEARLY IDENTIFYING THE PRACTICAL GOALS TOWARD 
HEADING. THE PLAN SHOULD RECOGNIZE THAT THERE ARE SIGNIFICANT 
TRADE-OFFS BETWEEN SMALL INCREMENTAL PROGRABPIATTC STEPS A N D  LARGER, 
HIGHER-RISK STEPS,  T H I S  PLAN SHOULD EEPHASIZE THE RATIONALE FOR A N D  
EXPECTED ACCOESPLISH EMTS OF FUTURE SPACE MISSIONS I N  EARTH PHYSICS; 
FOR EXAMPLE, DRAG-FREE H I S S f O N S  AND OCEAN SURFACE GEO ETRY-ORIENTED 
MISSIONS, THE STARTING POINT FOR T H I S  PLAN SHOULD BE SELECTED 
PORTIONS O F  THE F I N D I N G  A N D  REQUIPEMENTS OUTLINED I N  N A S A  REPORT CR 
1579, ENTITLED IrTHE TERRESTRIAL ENVIRONMENT: SOLID EARTH A N D  OCEAN 
PHYSICS-1v (REFEREHCE 1) T H I S  I S  CONSIDERED AS A NECESSARY F I R S T  
STEP. THE EARTH SURVEYS PLANNING DOCUMENTATION OF APRIL 1969 SHOULD 
ALSO BE USED ZI REFERENCE. THE SECOND OBJECTIVE O F  THE FY ' 7 1  STUDIES 
WILL BE TO CONDUCT A CONCEPTUAL M I S S I O N  REQUIREMENTS STUDY O F  THE 
DRAG-FREE SATELLITE M I S S I O N  AS A COMPONENT OF A RELATED S E R I E S  O F  
EARTH PHYSICS SATELLITES (EPS)  e T H I S  CONCEPTUAL MISSION REQUIREMENTS 
STUDY SHOULD INCLUDE A RATIONALE FOR THESE MISSIONS I N  THE CONTEXT O F  
THE OVERALL PLAN AND RATIONALE CONTAINED I N  THE F I R S T  OBJECTIVE. 

RTOP NO. 160-79-53 TITLE:  EARTH OBSERVATIONS PROGRAMS OFFICE 
SUPPORT ASSIGNMENT 

ORGANIZATION: J E T  PROPULSION LABORATORY 
HONITOR: NETSBERRY I A. W e  TEL,  213-354-3220 
TECHNICAL SUMMARY 

PROGRAMS O F F I C E  AT NASA HEADQUABTEBS F O R  APPROXINATELY ONE YEAR TO 
PARTICIPATE I N  SPACE FLIGHT APPLICATIONS TASKS AS DIRECTED BY THE 
DIRECTOR O F  EARTH OBSERVATIONS PROGRAMS. A SENIOR LYIEMBER O F  THE J P L  
TECHNICAL STAFF,  BHOSE INTERESTS AND BACKGROUND ARB COMPATIBLE WITH 

ACCEPTED, MOVES TO WASHINGTON, D ,  C, F O R  THE AGREED PERIOD. DURING 
T H I S  BESTDENT ASSIGNMENT HE A S S I S T S  A N D  ADVISES THE READQUARTERS 
OFFICE TO WNICH HE I S  ATTACHED, A S  ASSIGNED A N D  WITHIN HIS AREA OF 
COMPETENCE. SIMILAR ASSIGNRENTS I N  MAL A N D  OSSA/SL HAVE PROVED 
MUTUALLY BENEFICIAL. 

TO ASSIGN ONE J P L  PROFESSIONAL TO THE EARTH OBSERVATIONS 

THE REQUIRED FUNCTIONS, I s  NO~YJINATED FOP THE ASSIGNRENT AND,  IF 

RTOP NO. 160-79-54 T I T L E :  PHYSICAL OCEANOGRAPHY 
ORGANIZATION: WALLOPS STATION 
MONITOR: STANLEY, H. 8, TEE,  703-824-3411 
TECHNICAL S U B R A R Y  

PLANNING O F  EXPERIMENTS WHICH CAN U T I L I Z E  SPACE TECHNOLOGY A N D  
RELATED PRECISION DISTANCE MEASUREMENT TECHNIQUES TO ADVANCE THE 
UNDERSTANDING O F  THE DYNAMICS OF THE WORLDwS OCEANS. REMOTE SENSING 
FROM SATELLITES I L L  EFFICIENTLY A N D  ECONO ICALLY YIELD INVaLUABLE 

T H I S  OCEAN PRYSTCS PROGRAM WILL PROVIDE A FRAMEWORK FOR THE 
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IBFORHATIOBI CQBCERPliIlG THE PHYSICAL SEA SURFACE, H&SS TRANSPORTB 
AIR-SEB INTERFACE, VWVE CHARACTERISTICS, AND GEODETIC POSITIONING AT 
SEA, THE I N I T I A L  STUDIES WILL INVOLVE THREE D I S T I N C T  TECHNIQUES FOB 
DETERFENEHG THE CORRELATION BETWEEN SEA-STATE A N D  ELECTROflAGNETIC 

RESULTS ARE TO RE OBTAIHED FROM A N  ORBITING RADWR ALTIRETER, A STUDY 
I S  ALSO PROPOSED HEREBY A SURVEY WILL BE 
ABWIEWBIEITY O F  S ND OCEANOGR APH 
THE ABOVE DATA HAV P I L E D  A N D  CORRELATED H GROUND TRUTH, 
TOTAL P"4ISSIO ULBTED TO ENSURE 

AVE SCWTTERING, T H I S  CORRELATION MUST BE DETER 

I N I P H U B  EXPE 

RTOP NO, 160-79-55 TITLE:  IlVlPROVED OCEAN GEODESY 
ORGWWTZATION: WALLOPS STWTIO 

ONITOR: BSEND, V, F. TEE. 7 0 3 - 8 2 4 - 3 4 1 1  

N GEODESY PROGRA WILL INVESTIGATE 
TECHNIQUES F O R  SATISFYING I M  EDIATE A N D  FUTURE REQUIREMENTS I N  THE 
AREAS O F  SHIP POSITIONING,  NAVIGBTION, E S  ABLISHMEWT OF MARINE 
GEODETIC CONTROL NETWORKS, SATELLITE ALTI  ETER GROUND TRUTH, OCEAN 
FLOOR H A P P I N G ,  GEOIDAL M A P P I N G ,  AND CONTR L FOR GLOBAL A N D  REGIONAL 
EARTH RESOURCES. I N I T I A L L Y  E PHASIS WILL BE PLACED OW THE USE OF THE 
'WALLOPS RANGE RECOVERER SHIP  A N D ,  THE GSFC APOLLO SHIP TO SERVE A S  
TEST PLATFORLUSS FOR THE EVALUATION O F  CURRENTLY AVAILABLE TRACKING, 
NAVIGATION, A N D  BATHY E T R I C  INSTRUMENTATION. A S E R I E S  OF CONTROLLED 

I L L  BE PERFORMED U S I N G  THE APOLLO TRACKING SHIP VANGUARD 
HE GEOS-2, GEOS-C, TRANET A N D  POSSTBLY OTHER SATELLITES 

BY THE SHIP  A N D  A NETWORK OF GROUND STATIONS, S H I P  ACOUSTIC R A N G I N G  
TO UNDERWATER TRANSPONDERS WILL BE PERFORMED SIMULTANEOUSLY WITH THE 
SATELLITE TRACKING, I T  WILL THEN BE POSSIBLE TO EVALUATE THE 
SHIPBORNE C A P A B I L I T I E S  FROM A COMPLETE SYSTEM VIEWPOINT AS WELL BS 

A N  INDIVIDUAL INSTRURENT SYSTEM VTEWPOINT, THE I??FORLUSBTION 
GATHERED WILL PROVIDE REAL L I F E  ESTIMATES O F  HOW WELL A SHIP C A N  
POSITION I T S E L F  U S I N G  SATELLITE DATA, HOW WELL I T  CAN LOCATE ( I N  THE 
GEODETIC SENSE) A N  A R R A Y  O F  ACOUSTIC CONTROL POINTS ON THE OCEAN 

WELL THE VARIOUS S P S T E  S CAN BE CALIBRATED A N D  MAINTAINED 
Y ,  HOW WELL V A R I O U S  GEO ETTC PARAMETERS C A N  BE ESTINATED, 

T H I S ,  I N  TURN, WILL DEVELOP DESTGW C R I T E R I A  F O R  THE IMPROVEMENT OF 
CURRENT INSTRUMENTATION AWD TECHNIQUES TO MIEET THE FUTURE 

EQUIREMENTS OF BRINE GEODESY SUCH AS AUTOBATED NAVIGBTION A N D  
APPING O F  THE T BE VARIABILITY OF THE OCEAN FLOOR, 

RTOP NO, 960-79-55 TITLE:  INPROVED OCEAN GEODESY 

MONITOR: TOWNSEWD, W e  F, TEL,  7 0 3 - 8 2 4 - 3 4 1 1  
ORGANIZATION: WALLOPS STATION 

IMPROVED OCEAN GEODESY PROGRAM I L L  INVESTIGATE 
TECHNIQUES FOR SATISFYING I HEDIATE A N D  FUTURE RBQUI 
AREAS OF SHIP  POSITIONING,  WBIGATION, ES 
GEODETIC CONTROL NETWORKSB SATELLITE ALTI  D TRUTHB OCEAB 
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A P P I N G ,  GEOIDAL MAPPING, A N D  CONTROL FOR GLOBAL A N D  REGIONAL 
EARTH RESOURCES, I N I T I A L L Y  E PHASIS WILE BE PLACED O N  THE USE OF THE 
WALLOPS RANGE RECOVERER SHIP N D  THE GSFC IIPOLLO SHIP  TO SERVE AS 
TEST PLWTFORWS FOR THE EVALUATION O F  CURRENTLY AVAILABLE TRACKING, 
NAVIGATION, A N D  BATHY ETRTC INSTRU ENTATTON, A S E R I E S  OF CONTROLLED 

TRACKING O F  THE GEOS-2, GEOS-C, TRANET AWD POSSIBLY OTHER SATELLITES 
BY THE SHIP A N D  A NETWORK OF GROUND STATIONS, SHIP ACOUSTIC R A N G I N G  
TO UWDERWBTER TRANSPONDERS WILL BE PERFORMED SIFIULTANEOUSLY WITH THE 
SATELLITE TRACKING, I T  WILL THEN BE POSSIBLE TO EVALUATE THE 
SHIPBORNE C l P A B I L I T T E S  FROM A COMPLETE SYSTEB VIEWPOINT AS WELL AS 
FROPI A N  INDIVIDUAL INSTRUMENT SYSTEM VIEWPOINT. THE INFORMATION 
GATHERED WILL PROVIDE REAL LTFE ESTIMATES O F  HOW WELL A S H I D  CAN 
POSITION I T S E L F  U S I N G  SATELLITE DATA, HOW WELL I? CAN LOCATE ( I N  THE 
GEODETIC SENSE) AB A R R A Y  OF ACOUSTIC CONTROL POINTS ON THE OCEAN 
FLOOR, HOW WELL THE V A R I O U S  SYSTEMS CAN RE CALIBRATED A N D  WAINTAINED 
A N D  FINALLY? HOW WELL VARIOUS GEODETIC PARAMET99S CAN BE EETIMATEI). 
T H I S ,  I N  TURN, WILL DEVELOP DESIGN CRITERIA F O R  THE IMPROVEMENT OF 
CURRENT INSTRUHENTATION A N D  TECHNIQUES 

ENTS WILL BE PERPORHED U S I N G  THE APOLLO TRACKING SHIP V A N G U A R D  

RTOP NO. 160-79-61 TITLE:  P R E C I S I O N  SATELLITE TRACKING 
ORGANIZATION: WALLOPS STATION 
MONITOR: SELSER, A ,  R ,  TEL, 703-824-3411 
TECHNICAL S U H g A R Y  

TECHNOLOGY A N D  SUPPORTING TECHNOLOGIES ARE SUFFICIENTLY ADVANCED TO 
MEET SATELLITE ALTIMETRY OBJECTIVES AS THEY ARISE F O R  THE GEOS-C AND 
FOLLOW O N  PROGRAPIS, A N D  ( 2 )  TO INSURE THE FULL UTILIZATTON O F  
SATELLITE ALTIMETRY DATA I N  SEA SURFACE MAPPING, ORBIT DETERMINATION, 
A N D  GRAVITY ANOPIALY INVESTIGATIONS F O R  WHICH SUCH DATA PROVIDE UNIQUE 
INFORMATION, THE M A I N  AREAS OF INVESTIGATION ARE THE DEVELOPMENT O F  

T H I S  PROJECT H A S  TWO BASIC A I M S :  ( 1 )  TO JNSURE THAT ALTIMETER 

ETER HARDWARE, DEVELOPMENT O F  TECHNIQUES F O R  ALTIMETER 
RATION. A N D  EVALUATION A N D  THE ANALYSIS OF THE RELATIONSHIP 

BETWEEN ALTIYETER MEASUREMENTS A N D  MODELED GEOPOTENTTAL PARAMETERS. 
THE PROBLEMS OF DEVELOPING SATELLITE ALTIMETERS CAPABLE OF 1 METER 
A N D  10 CENTIMETERS ARE INVESTIGATED AND D E P I C I E N C I E S  I N  PRESENT 
SYSTEMS ARE I D E N T I F I E D ,  A LONG RANGE (10 YEAR) PLAN F I L L  BE 
DEVELOPED FOR SOLVING THE DEVELOPMENT PROBLEMS THAT MAY BE 
ENCOUNTERED, METHODS FOR P R O V I D I N G  ACCURATE ORBITS FOR THE V A R I O U S  
ALTIMETER REQUSREPIENTS WILL BE STUDIED A N D  EVALUATED, THESE STUDIES 

I L L  INCLUDE THE DEVESOPYENT OF COMPUTATIONAL TOOLS FOR PROVIDING 
WEANINGFUL ALTTRETER ERROR ANALYSES AND MISSION PLANNING. PROCEDURES 
WILL THEN BE ESTABLISHED F O R  ALTIPIETER CALIBRATION A N D  OCEAN SURFACE 
MAPPING, FINALLY, ANALYSIS WILL BE MADE OF THE U T I L I Z A T I O N  O F  
ALTIMETER DATA FOR IMPROVED ORBTT DETERHINATION AND THE IMPQOVEBENT 
OF GEODETIC PARAHETERS, 
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RTOP NO, 16O-"3-61 T I T L E :  P R E C I S I O N  SATELLITE TRACKING 
ORGANIZATION: J E T  PROPULSION LABORATORY 
PIOBITOR: POWELL, R ,  V. TEL. 2 1 3 - 3 5 4 - 6 5 8 6  
TECHNICAL S U P i R A R I  

OPTICAL INTERFEROMETRIC SYSTEM F O R  P R E C I S I O N  TRACKING OF A 
SYNCHRONOUS SPACECRAFT, SUCH A N  OPTTCAL INTERFEROMETER, COUPLED WITH 
A N  APPROPRIATE ORBIT DETERHINATTON PROGRAB, WILL PROVTDE INFORMATION 

RARTH T I D E S  A N D  STRAINS, POLE PSOTIOB, EPHEMERIS PARAMETERS, A N D  
CONTIBENTbE DRIFT,  THE BASIC GOAL I S  THE DEVELOPMENT O F  A N  
OPERATIONAL SYSTEM FOR ACCURATE DETERHINATION O F  THE LOCATION O F  
SPECTFTC POINTS ON THE EARTHOS SURFACE, WITH RESIDUAL ERRORS BEIBG I N  
THE DECIMETER RANGE, THE SYSTEM BEING CONSIDERED I S  RASED O N  A 
DOUBLE APERTURE, D I V I S I O N  O F  WAVEFRONT TYPE OF OPTICAL 
TNTERFEROMETER, THE SYSTEM OPERATES AT THE CARBON DIOXIDE LASER 
WAVELENGTHS; I T  REQUIRES A 200 WATT CARBON DIOXIDE LASER TRANSMITTER, 
A SPACECRAFT BORWE PASSIVE RETROREFLECTOR, I N D  A DOUBLE APFRTUPE 
HETERODYNE RECEIVER WITH A BASELINE O F  APPROXIMATELY 100 METERS. THE 
ENTIRE SYSTEM WOULD BE TRANSPORTABLE SO THAT I T  COULD BE MOVED FROM 
PLACE-TO-PLACE FOR SYSTENATIC DRIFT MEASUREMENTS. MOST OF THE 
COMPONENTS A N D  DEV'TCES NECESSARY TO DEVELOP A N  OPERATIONAL SYSTEPl 
ALREADY EXIST.  THE P R I M A R Y  ACTIVITY FOR FY-71 WILL BE DIRECTED 
TOWARD DEMONSTRATING THE POTENTIAL OF SUCH OPTICAL I N T E R P F R O ~ E T R I C  
EIETHODS, AND TO CONCENTRATE ON THE FOLLOWING SUBTASKS: 1. A 
DETAILED SYSTEB STUDY OF A DOUBLE APEFTURE PRECISION OPTICAL TRACKING 
SYSTEM, 2, A STUDY OF METHODS FOR IMPROVEMENT O F  EXISTING CASBON 
DIOXIDE LASER HETERODYNE RECEIVERS. 3. A STUDY OF ATMOSPHERIC 
TURBULENCE EFFECTS U P O N  INFRARED RADIATION. 4. A STUDY OF A SPACE 
QUALIFIED TNFRARED RETROREFLECTOR (COVERED PARTLY BY T 9 I S  RTOP A N D  
PARTLY BY A N  AAFE PROPOSAL) e 

T H I S  RTOP COBERS TASKS ASSOCIATED HITH TEE DEVELOPMENT OF A N  

WHICH WILL ALEOV DETERMINATION OF SEVERAL GEOPEYSICAL PARAMETERS: 

RTOP NO, 160-79-61 TITLE:: P R E C I S I O N  SATELLITE TRACKING 
ORGANIZATION: GODDARD SPACE FLIGHT CENTER 
MONITOR: PLOTKIN, H, H,  TEL, 301-982-5503 
TECHNICIL SUMHARY 

OBJECTIVE I S  DEVELOPEENT, TEST, DEPLOYMENT, AND EVALUATION O F  
ADVANCED LASER INSTRUMENTS A N D  SYSTEMS FOR EARTH PHYSICS A N D  GEODESY 
PROGRAMS,  I N  PARTICULAR, I N  RESPONSE TO S P E C I F I C  REQUIREMENTS OF THE 
EARTH PHYSICS A N D  GEODESY PROGRAMS, (A) T H I S  RTOP WILL IMPROVE THE 
ACCURACY A N D  P R E C I S I O N  O F  LASER SATELLITE TRACKING OVER THAT 
PRESENTLY ACHIEVED, INCREASE THE DATA RATE, EXTEI?D THE TRACKING 
RANGE, A N D  S I M P L I F Y  THE GROUND STATION FOR ECONOMY A N D  R E L I A B I L I T Y ;  

B) A LONG BASE-LINE LASER INTERFEROMETER GROUND STATION WILL BE 
EVELOPED, WHICHe 'WHEN USED WITH SPACECRAFT LASER BEACONS, PASSIVE 

REFLECTORS, O R  INFRARED STELLAR SOURCES, CAN ACHIEVE ANGLE-MEASURING 
P R E C I S I O N  OF BETTER THAN 10  TO THE M I N U S  8TH POWER R A D I A N S ;  (C) I T  
WILL APPLY LASER R A N G I N G  TECHNIQUES TO DEVELOPBENT OF SPACEBORNE 
LASER ALTIMETERS CAPABLE OF 10  CM P R E C I S I O N  ABOVZ THE OCEAB AND STUDY 
OF THE SEA SURFACE STATE. I N  FY71, LASERS BASED U P O N  NEODYMIUM 
DOPING I N  YAG YTTRIUM-A~UMIUM GARNET) OR I N  GLASS WILL BE 
INCORPORATED INTO SATELLITE TRACKING SYSTEMS A N D  WILL BE TESTED IN 
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FY72.  T H I S  CAN POTESTIALEY I I C R E B S E  PRECISIOR AND DATA RATE OVER 
RUBY LASERS BY AN ORDER O F  PIAGHITTSDE. TRACKING O F  LUNAR REFEECTORS 

ALLER TRANSNITTIWG TELESCOPES WILE BE DEVELOPED, APPXICATIOR 
OF SPACEBORNE ND:YAG LASER TO ALTIMETRY A N D  SEB-STATE OBSERVATIONS 
WILL BE STUDIED. A N  INFRARED INTERFEROHETER CONPOSED O F  TBO COHERENT 
CARBON-DIOXIDE LASER RECEIVING STATIONS SEPARATED BY AS UCH A S  10 TO 
THE 9TH POWER AVELENGTHS WILL ALSO BE STUDIED AS A NE 
POWERFUL TOOL N EARTH PHP RECISION I N  MEASURING P O  
WANDER A N D  ROTATIONAX TRREGULBRIT B Y  EXCEED 0 ,001  ARC SECOND, 

RTOP NO. 160-79-61 TITLE:  PRECISION SATELLITE TRACKING 
ORGANIZATION: WALLOPS STATION 
MONITOR: SELSER, A. R .  TEL, ?03-824-3411 
TECHNICAL S U M H A R Y  

TECHNOLOGY A N D  SUPPORTING TECHNOLOGIES ARE SUFFICIENTLY ADVANCED TO 
MEET SATELLITE ALTIMETRY OBJECTIVES AS THEY ARISE FOR THE GEOS-C AND 
FOLLOW O N  PROGRAMS, AND (2) TO INSURE TXE FULL UTILTZATION O F  
SATELLITE ALTIMETRY DATA I N  SEA SURFBCE MAPPING, ORBIT DETERBINATION, 
A N D  GRAVITY ANOMALY INVESTIGATIONS FOR WHICH SUCH DATA PROVIDE UNIQUE 
INFORBATION. THE 3AIN AREAS O F  INVESTIGATION ARE THE DEVELOPHENT OF 
ALTIlYIETER HARDWARE, DEVELOPMENT O F  TECHNIQUES FOR ALTIMETER 
CALIBRATION, AND EVALUATION A N D  THE ANALYSIS OF THE RELATIONSHIP 
BETWEEN ALTIMETER MEASUREMENTS A N D  MODELED GEOPOTENTIAL PARAMETERS. 
THE PROBLEMS O F  DEVELOPING SATELLITE ALTIMETERS CAPABLE O F  1 METER 
A N D  10 CENTIMETERS ARE INVESTIGATED A N D  D E F I C I E N C I E S  I N  PRESENT 
SYSTEMS ARE IDENTIFIED.  A LONG RANGE (10 Y E A R )  PLAN WILL BE 
DXVELOPED FOR S O L V I V G  THE DEVELOPMENT PROBLEMS THAT MAY BE 
ENCOUNTERED. HETHODS FOR P R O V I D I N G  ACCURATE ORBITS FOR THE VARIOUS 
ALTIMETER REQUIREMENTS WILL BE STUDIED A N D  EVALUATED. THESE STUDIES 
WILL INCLUDE THE DEVELOPFIENT O F  COMPUTBTIONAL TOOLS FOR PROVIDING 
MEANINGPUL ALTIMETER ERROR ANALYSES A N D  MISSION PLANNING. PROCEDURES 
WILL THEN BE ESTABLISHED FOR ALTIMETER CALIBRATION A N D  OCEAN SURFACE 
MAPPING. FINALLY, ANALYSIS HILL BE lvlADE OF THE UT2LIZATION O F  
ALTIMFTER DATA FOR IMPROVED OSBIT  DETERMINATION A N D  THE IMPROVEMENT 
OF GEODETIC PARAUETERS. 

T H I S  PROJECT HAS TWO BASIC AIMS: (1) TO INSURE THAT ALTIMETER 

RTOP N O ,  160-79-64 T I T L E :  VERY LONG BASELINE R A D I O  INTERFEROMETRY 
(VLBT) 

ORGANIZATION: J E T  PROPULSION LAB 
BONITOR: POWELL, R.  8. TEL. 21 3-354-6586 
TECHNICAL SUPIMARY 

TASKS ASSOCIATED WITH DEVELOPING VERY LONG BASELINE R A D I O  
INTERFEROMETRY QVLBI) ART COVERED BY T H I S  RTOP. THESE HIGHLY 
ACCURATE MEASUREMENTS TAKEN OVER A PERIOD OF TIME CAN PROVIDE 
SIGNIFICANT ADVANCES I N  THE STATE O F  O U R  KETOWLEDGE O F  CERTAIN 
GEOPHYSICAL PAPAMETERS - CONTINENTAL DRIFT,  EARTH T I D E S ,  POLE ROTION, 
UTL AND EARTH EPHEMERIS PARAMETERS (PROCESSION/NUTATTON A N D  OBLIQUITY 
SATE) AS WELL AS TFIE LOCATION OF THE R A D I O  SOURCES WHICH ARE BEING 

WHETHER EXTRA GALACTIC R A D I O  NOISE SOURCES OR SPACECRAFT), 



KNOFl'LEDGE I N  THESE AREAS, NOTABLY THE GEOPHYSICAL PARAMETERS WILL 
HOPEFULLY BE A S I G N I F I C A N T  CONTRIBUTION TO OUR UNDERSTANDING OF THE 
EARTH ( INTERIOR AS WELL AS EXTERIOR A N D  TO THE SUCCESS 
PREDICTION/CONTROL OF EARTHQUAKES. ALTHOUGH I T  I S  A S S U  
VLBI PROGRAB WILL LEAD TO A N  OPERATIONAL SYSTEM PRODUCING DATA WHICH 
WILL A I D  I N  THE ANALYS OF THE SHORT A N D  LONG TER DYNAPSICS OF THE 
EARTH, THE FY I L L  BE DIRECTED TOWARD DE ONSTRATING THE 
POTENTIAL O F  L CONCENTRATE OB THE FOLL W I N G  SUBTASKS: A, 

V L B I  F E A S I B I L I T Y  DE ONSTRATIONS F O R  GEOPHYSICAL 
APPLICATIONS, B, DEVELOP SOFTWARE F O R  VLBT DATA REDUCTION A N D  
ANALYSIS. C, CORPARE VLBT PERFOREANCE AGAINST RESULTS OBTAINED FROM 
TECHNIQUES SUCH A S  SPACECRAFT TRACKING A N D  THE LUNAR LASER CORNER 
REFLECTOR, D. DETERHINE VLBI INHERENT ACCURACY 
L I H I T A T S O N S / C A P A B I L I T I E S  INCLUDING VLBI SPACECRAFT TRACKING A N D  THE 
DETERMINING OF SHIP P O S I T I O N  AT SEA, 

RTOP NO, '160-79-64 TITLE: VERY LONG BASE L I N E  INTERFEROMETRY: RADIO 
LOPS STATION 

VEST, W e  W. TEL. 7 0 3 - 8 2 4 - 3 4 1  1 

THE PURPOSE O F  T H I S  PROJECT I S  TO ATTACK A N D  SOLVE, I N  ORDER OF 
CRITICALITY,  PROBLEMS INVOLVED WITH THE APPLICATION OF VERY LONG BASE 
L I N E  INTERFEROMETRTC TECHNIQUES TO THE INVESTIGATION OF THE DYNAMICS 
O F  THE S O L I D  EARTH, A S E R I E S  O F  CONCURRENT EXPERIMENTS ARE PROPOSED 
TO INVESTIGATE PROPAGATION ERROR SOURCES; IDENTIFICATTON, OBSERVATION 
A N D  CATALOGING OF R A D I O  SOURCES; IMPROVEMENTS I N  REDUCTION, ANALYSIS, 
A N D  CALIBRATION TECHNIQUES; A N D  INSTRUMENTATION A N D  TIMING ERROR 
CRITERIA F O R  V L B I  TECHNOLOGY. WALLOPS H A S  AVAILABLE A WIDE VARIETY 
O F  LARGE APERTURE, MULTIFREQUENCY, EICROWAVE ANTENNAS TO SERVE AS A N  
INSTRUMENTATION BASE FOR THE PERFORMANCE OF THE EXPERIMENTS. SOME OF 
THE WALLOPS INSTRUMENTATION I S  DUPLICATED ON THE WEST COAST OF THE 
U . S ,  S O  THAT WALLOPS EXPERIMENT RESULTS WTLL BE DIRECTLY APPLICABLE 
TO THE VEST COAST S I T E .  T H I S  FORMS A VLBT SYSTEM AT INTERCONTINENTAL 
RANGE CONSISTING O F  HATCHED EQUIPMENT WITH FREQUENCY DIVERSITY. 
THESE EXPERIMENTS ARE DESIGNED TO PROVIDE A R E A L I S T I C  ERROR BUDGET 
F O R  VLBI SYSTEH ND WILL DEMONSTRATE TFIE F E A S I B I L I T Y  O F  U S I N G  
CURRENT MICROFJA SYSTEMS A S  VLBI GEODETIC INSTRUMENTATION, 
EWPERIPSENT RESULTS HILL INDICATE C R I T I C A L  ERROR SOURCES A N D  SHOULD 
PROVIDE ALTERNA E SOLUTIONS TO ELIMINATE OR CORPENSATE F O R  THESE 
PROBLEMS cI 

RTOP NO, 1 6 0 - 7 9 - 6 4  TITLE:  VERY LONG BASELINE R A D I O  TNTERFEROMETRY 
ORGANTZATIOW: GODDARD SPACE FLIGHT CENTER 
NONITOR: CLARK, T. A, TEL, 301-982-5957 
TECHNICAL SUnMARY 

THE OBJECTIVE OF T H I S  PROGRA I S  TO DEVELOP THE TECHNIQUES O F  
VERY LONG BASELINE INTERFEROMETRY QVLRI) TO THE POINT THAT P R E C I S E  
GEODETIC, ASTROMETRIC A N D  RELATIVITY MEASUREMENTS CAN BE FADE WITH A N  
OPERATPONAL NSTWORK, T H I S  NETWORK SHOULD CONSIST OF A NUMBER O F  
INDEPENDENT STATIONS EQUIPPED WITH D I S H  ANTENNAS CAPABLE O F  OBSERVING 



BOTH NATURAL R A D I O  SOURCES [QUASI-STELLAR OBJECT = QSO) A N D  HAW-NADE 
SOURCES I N  THE FREQUENCY RANGE 1-10 GHZ, PLUS A CENTRAL PROCESSING 
FACIEITY WEERE THE DATA TAKER AT THE STBTIONS I S  CROSS-CORRELATED, 

THE LENGTH A N D  ORIENTATION OF BASEKINE VECTOR CONNECTING PAIRS OF 
STATIONS TO ACCUTIACTES OF PLUS OR M I N U S  1 ETER A N D  PLUS OR H I N U S  
0 ,OI SECONDS OF BRC OR BETTER; ( 2  ESTABLISH THE ASTRONETRIC 
LOCATIONS O F  A NUMBER O F  Q S O P S  I N  A N  INERTIAL FRAME TO PLUS OR HIATUS 
0.01 SECONDS OF ARC OR BETTER; 

THE I N I T I A L  GOALS OF THESE OBSERVATIONS WILL BE TO:: [ I )  E S T a B L I S H  

9TOP NO, 160-79-66 T I T L F :  OCEAN PLATFORN POSITIONTNG 
ORGANIZATION: WALLOPS STATlON 
MONITOR: KRABILL, W, B, TEL,  7 0 3 - 8 2 4 - 3 4 1 1  
TECHNICAL SUMMARH 

EXPERIMENTATION, THE PRESENT C A P A B I L I T I E S  O F  EXISTING DISTANCE 
PSEASURING TECHNOLOGY TO P O S I T I O N  OCEAN PLATFORPIS TO A N  ACCURACY O F  
1 0 0  METERS O R  BETTER, THE INFORMATION DERIVED F R O H  THESE EXPERIMENTS 
WTLL BE USED TO DEPINE EXPERIMENTS TO EVALUhTE THE CAPABILITY O F  
DETEREINING SHIP/PLBTFORM VELOCTTTES TO 5 CM/SEC, STUDIES WILL BE 
PERFORMED A N D  EXPERI  EWTS CONDUCTED TO EXPAND OCEAN FLOOR POSITIONING 
TECHNOLOGY, THE RESULTS O F  THESE STUDIES WILL BE USED TO DEFINE 
DESIGN A N D  PERFORMANCE S P E C I F I C A T I O N S  FOB ADVANCED PLATFORM 
POSITIONING SYSTEMS, A S T R I E S  O F  EXPERIMENTS ARE PLANNED U S I N G  THE 
WALLOPS RANGE RECOVERER SHIP A N D  THF GSFC APOLLO TRACKING SHTP 
V A N G U A R D  BS TEST PEBTFORHS FOR THE EVALUATION OF CURRENTLY AVAILABEE 
TRACKING, NAVIGATION, A N D  BATHYMETRIC INSTRUMENTATION, THE DATA FROI 
THESE EXPERIBENTS WILL BE REDUCED A N D  ANALYZED LN SEVERAL DIFFERENT 
NODES TO PROVIDE S U R F A  E POSITIONING INFORMATION, PLATFORM VELOCTTY 
INFORMATION, AND BOTTO TRANSPONDER POSITIONING.  DATA FROM LAND 
BASED R A D A R S ,  SHIPBORNE R A D A R ,  SHIPBORNE ACOUSTTC DIBF, SYSTEMS, 
INERTIAL NAVIGATION SYSTEPIS, A 8 3  OTHER NAVIGATION SYSTEMS WILL BE 
EVALUATED. I T  WTLE THEN BE P O S S I B L E  TO EVALUATE THE POSITIONING 
CAPABILITY FROiY A TOTAL SYSTEM VIEWPOINT A N D  TO BETTER DEFINE 
ADVANCED SHSTEH CRITE'RIA. 

THE PURPOSE OF T H I S  PROJECT I S  TO DEMONSTRATE, BY ACTUAL 

RTOP NO. 160-79-67 TITLE:  DATA HANAGEPIENT 
ORGBNIZATION: WALLOPS STATION 

TECHNICAL SUHIBARY 

S P E C I F I C A T I O N S  F O R  THE ESTABLISHMENT OF A CEYJTRALIZED, AUTO 
COLLECTION STATION WHICH ACCEPTS P R E C I S I O N  MBASUREHENTS FROM 
SATELLITES A N D  OTHER SOURCES, SUBJECTS THE DATA TO ANALYSIS B P  NODELS 
OF THE ACTIVE EARTH A N D  OCEANIC CIRCULATION A N D  PROVIDES A WEAR REAL 
T I N E  CAPABYLITY F O R  TBE PREDICTION OF POTENTIALLY BAZARDOUS 
GEOPHYSICAL PHENOMENA. DATA AINTAINED AT T H I S  F A C I L I T Y  WTL 
AVAILABLE FOR INSPECTION ANDA ALYSIS THROUGR TIME S H A R f N G  RE 
F A C I L I T I E S ,  THE DEPINITTON OF THESE S P E C I F I C A T I O N S  WILL BE 
STBGE OF W THREE PHASE DEVELOP ENT, D U R I N G  THE I N I T I A L  STAGE ALE 

ONITOR: LEITAO, C. D ,  TEL,  7 0 3 - 8 2 4 - 3 4 1 1  

THE EARTH PHYSICS DATA HANAGERENT PROGRAH WILL DEVELOP 
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SOURCES OF PRIEd4ARI AWD SECONDkRH DATA APPROPRIATE TO GEOPHYSICAL 
INVESTTGATTONS SEAL& BE I D E N T I F I E D  A N D  A MATRIX O F  SOURCES A N D  
AVAILABLE PARAMETERS WILE BE COHSTPUCTED, THE DATA ELENENTS REQUIRED 
BY EXISTING EARTH MODEES ETLE BE CATEGORTZED A N D  THE GENERAL 
REQUIREMENTS FOR A DATA YIANAGEP¶ENT SYSTEH WILL BE ESTABLISHED. I N  
THE SECOND STAGE OF DEVELOPRENT, A DATA NANAGEMENT BODEL UILL BE 
CONSTRUCTED, APPLICABLE EARTH PJODELS MODTFIED, AND A P I L O T  P R O G R A  
IMPLEMENTED, THROUGH THE USE OF SIH?JLATION AND SECORDBRY DATA, A 
PETROSPECTTVE PREDICTIVE CAPABILITY WILL BE CONSTRUCTED ANT! FUTURE 
DATA REQUIRE ENTS WILL BE DEFINED. THE FINAL PHASE WILE CONSIST OF B 
REVIEW OF THE P I L O T  PROGRAM A N D  THE S P E C I F I C A T I O N  OF THE REQUIREBENTS 
FOR NEAR REAL TIME PREDICTTOW SYSTEM', 

RTOP NO,  1160-79-67 TITLE: V E B I t  DATA PIANAGE 
ORGANIZATION: J E T  PROPULSION LABORATORY 
PIONITOR: BRIGLIO,  A. TEL. 2 1 3 - 3 5 4 - 6 4 3 7  
TECHNICAL S U R H A R H  

DATA PROCESSING SYSTEM DESIGNED TO A I D  THE GEOPHYSICS EXPERTMENTOR 
A N D  S C I E N T I S T ,  THE SYSTEB WILL BE VALUABLE F O R  THE S C I E N T I S T  TO 
DEVLOP A N D  ANALYZE YODELS O F  THE ACTIVE EARTH. I T  WILL ALSO AID THE 
S C I E N T I S T  I N  B I S  A B I L I T Y  TO PREDICT SUCH VIOLENT GEOPHYSICBL 
PHENORENA AS VOLCATJOS, EARTHQUAKES, TSUNAEIIS, ETC. T H I S  PLAN I S  TO 
BE APPROACHED THROUGH TWO RELATED TASKS. ONE TASK I S  THAT O F  
DETERBINING THE DATA PROCESSING NEEDS OF THE DEVELOPMENT O F  
MATHENATICAL HODELS O F  THE ACTIVE EARTH U S I N G  DATA DERIVED FROE EARTH 
SATELLITES A N D  OTBER SOURCES, THE SECOND TASK CARRIES OUT THE 
DEVELOPMENT AND EVALUATION OF A N  EXPERIMENTAL DATA PROCESSING SYSTEM 
WHICH EFFICIENTLY COLLECTS DATA RELATED TO GEOPHYSICAL PHENOMENA, 
ORGANIZES, STORES, AND PROCESSES I T ,  WHICH SIHULTANEOUSLY PROVIDES 
THE S C I E N T I S T  WITH THE ABILITY TO PERFORR ON-LINE EXPERIMENTATION. 

THE LONG RANGE OBJECTIVE O F  T B I S  PLAN I S  TO DEVELOP A PROTOTYPE 

RTOP NO. "10-79-68 TITLE:  LO ALTITUDE SATELLTTE AGNETOMETRY 
ORGANIZITION :: CE FLIGHT CENTER 
MONITOR 2 TEL, 301-982-5905 
TECHNICAL SUEIIMARY 

OBSERVATORY SYSTEMS, SYNCHRONOUS SATELLITE SYSTERS, A N D  SATELLITES AT 
OTHER ALTITUDES I N  CONNECTION WITH MEETING A VARIETY OF S C I E N T I F I C  
A N D  RELATED APPLICATIONS OBJECTIVES.  AMONG THE S C I E N T I F I C  
D I S C I P L I N E S  INVOLVED ARE GEODESY, OCEAN PHYSICS,  GEOMAGNETISH, 
ATMOSPHERIC PHYSICS,  A N D  IONOSPHERIC PHYSICS.  THE ASSOCIATED 
TECHNOLOGICAL P R O G R A M S  INCLUDE THE DEUELOPMENT A N D  USE OF 
SATELLITE-TO-SATELLITE TRACKING SYSTEMS, SATELLITE ALTIPIETER SYSTEMS, 
AND DRAG-FREE SATELLITE SYSTEMS, I N  THE F I E L D  OF GEODESY, FOR 
EXAHPLE, THE GRAVITATIONAL F I E L D  OF TEE EARTH WILL BE STUDIED I N  TWO 

BY SRTELLITE-TO-SATELLITE TRACKING OF LOW-ALTITUDE OBSERVATORY 

INVESTIGATIONS WILL BE HADE OF TYE VALUE OF LOW-ALTITUDE 

CRAFT ORBITING I N  THE 250 TO 300 KILOMETER ALTITUDE RANGE, A N D  
BY NEANS OF SATELLITE-BORNE ALTINETERS OPERATING I N  THESE SPACECRAFT. 

ETERS WILL ALSO BE USED FOR OCEAN PHYSICS 
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INVESTIGATIONS INCLUDING SEA STATE STUDIES A N D  SURVEYS O F  THE OCEAN 
SURFACE TOPOGRAPHY ATELY, THE GEODESY A N D  OCEAN PHYSICS 
PROGRAHS TOGETHER D SOME INFORMBTIOW ABOUT THE RELATIONSHIP 
BETWEEN THE GEOID OCEAN SURFACE, SUCH KNOWLEDGE WOULD BE 
VALUABLE I N  CONNECTION WITH S T U D I E S  OF CURRENTS, TSUNABIS, STORB 
SURGES, ETC, THE LOW-ALTITUDE OBSERVATORY S ACECRAFT WILL ALSO 
PROVIDE A N  IDEAL PLATFORM ON WHTCH TO HOUNT AGNETOFIETERS FOR THE 
STUDY O F  THE EARTHOS MAGNETIC F I E L D ,  CORRELATIONS BETWEEN FEATURES 
OF THE EARTHwS GRAVITATIONAL A N D  MAGNETIC F I E L D S  WILL BE SOUGHT, 
SATELLITES ORBITING AT 250 TO 300 KILOMETERS ALTITUDE WHICH ARE DRAG 
CALIBRATED ON DRAG COPIPENSATING, I e E m g  DRAG-FREE, ALSO PROVIDE USEFUT, 
PLATFORMS FOR THE STUDY O F  THE AT OSPBERE AND THE IONOSPHERE. 

RTOP NO,  160-90-01 TITLE:  INSTITUTIONAL SUPPORT 
ORGANIZATION: GODDARD I N S T I T U T E  FOR SPACE STUDIES 
MONITOR: ABID, G, E. TEL. 301-982-4551 
TECHNICAL SUMMARY 

THE GODDARD I N S T I T U T E  F O R  SPACE STUDIES I S  CHARGED WITH THE 
CONDUCT OF THEORETICAL RESEARCH I N  HETEOROLOGY, GEOPHYSICS, A N D  
ASTRONOMY WITH EMPHASIS ON ATMOSPHERIC DYNAMICS & CONVECTION. 
HISTORICALLY THE I N S T I T U T E ' S  C I V I L  SERVICE STAFF H A S  BEEN AUGMENTED 
BY RESOURCES O F  THE COMMERCIAL SEGEMXNT OF THE ECONOMY TO PROVIDE 
NECESSARY SUPPORT FUNCTIONS. THE I N S T I T U T E 8 S  PROGRAM INCLUDES BASIC 
STUDIES I N  THEORTES O F  TURBULENCE, CONVECTION t3 RADIATIVE TRANSFER. 
THE I N S T I T U T E  PROVIDES A WORKING L I A I S O N  BETWEEN N A S A  A N D  THE 
ACADEMIC COMMUNITY BY CARRYING OUT I T S  PROGRWMS I N  CLOSE ASSOCIATION 
WITH U N I V E R S I T I E S  I N  THE NEW YORK METROPOLITAN AREA I N  ORDER TO 
STIBULATE THE INTEBEST OF FACULTY MEMBERS A N D  STUDENTS I N  THE AREA O F  
RESEARCH RELEVANT TO THE N A S A  PROGRAM. THE I N S T I T U T E  A S S I S T S  IN THE 
ANALYSIS AND INTERPRETATION O F  DATA GATHERED BY S C I E N T I F I C  SATELLITES 
AND PROVIDES GENERAL ASSISTANCE AND SUPPORT TO GODDARD AND N A S A  
HEADQUARTERS I N  SPACE SCIENCES A C T I V I T I E S .  

RTOP NO, 160-90-02 TITLE:  WATTTONAL SPACE SCIENCE DATA CENTER 

FIONITOR: BETTE, J .  1- TEL, 3 0 1 - 9 5 2 - 2 3 5 4  
TECHNICAL S U M M A R Y  

TO FURTHER THE WIDEST PRACTICABLE USE O F  REDUCED DATA OBTAINED FROH 
SPACE SCIENCE INVESTIGATIONS AND TO PROVIDE INVESTIGATORS WITH A 8  
ACTIVE REPOSITORY FOR SUCH DATA, AS SUCH, I T  I S  RESPONSIBLE FOR THE 
ACTIVE COLLECTION, ORGANIZATION, STORAGE, ANNOUNCEMENT, RETRIEVALl 
DISSEMINATION, A N D  EXCHANGE O F  DATA RECEIVED FROM SATELLITE 
EXPEPIMENTS, SOUNDING-ROCKET PROBES, A 1 D  HIGH-ALTITUDE AERONAUTICAL 
A N D  BALLOON INVESTIGATIONS. I N  ADDITION, TBE DBTA CEWTER COLLECTS 
CORRELATIVE DATA, SUCH AS MAGNETOGRA S A N D  IONOGRABS, FROR 
GROUND-BASED OBSERVATORIES A N D  STATIONS FOR N A S A  INVESTIGATORS A N D  
F O R  ONSITE USE AT NSSDC I N  THE ANALYSIS A N D  EVALUATION O F  SPACE 
SCTENCE EXPERIMENTAL RESULTS, THE DaTA CENTER PROVIDES DUPLICATE 
C O P I E S  O F  REDUCED EXPERIflENTAL DATA ON REQUEST. WITHIN THE 

ORGANIZATION: GODDARD SPACE FLIGHT CENTER 

THE NATIONAL SPACE SCIENCE DATA CENTER (NSSDC) W A S  ESTABLISHED 
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C A P A B I L I T I E S  OF N S S D C ,  THE DATA BAY BE.CONBERTED T O  ANOTHER EEDIUFI TO 
MEET THE NEEDS O F  THE REQUESTER. 

RTOP NO. 164-06-50 TITLE:  COHMUNICATIONS SYSTEBS ANALYSIS 
ORGANIZATION: J E T  PROPULSION LAB, 

TECHNICAL SUMMARY 

COMMUNICATION SATELLITES TO SERVE AS DATA LINKS F O R  HANDLING DIVERSE 
FORMS OF INFORMATION I S  PLACING NEW TECHNILOGICAL, ECONOHIC, A N D  
ADMINISTRATIVE BURDENS OR TFTE SYSTEM DESIGNS. A S P E C I F I C  P R I C E  P A I D  
I N  ORDER TO ACHIEVE H I G H  QUALITY I N  PRESENT COHMUNICATION SATELLITE 
SYSTEMS I S  THAT O F  BANDWIDTH A N D  THE NEED F O R  P R E C I S E  
SYNCHRONIZATION. F O R  YEARS, BECAUSE THE F I E L D  OF SPACE 
COMMUNICATIONS H A S  BEEN LIMITED TO RELATIVELY FEW USERS, THE PROBLEN 
O F  BANDWIDTH CONSERVATION H A S  BEEN RELATIVELY UNIMPORTANT; FIOWEVER, 
WHEN THE WULTTTUDE OF SMALL USER PEQUIREMENTS I S  CONSIDERED, 
BANDWIDTH, A N D  THE POWER NECESSARY TO ACBIEVE THAT BANDWIDTH, BECOMES 
ACUTE. THE OBJECTIVE OF SUBJECT RESEARCH EFFORT I S  TO STUDY A CLASS 
OF TECHNIQUES WHICH WILL PROVIDE A IIEANS OF ACHIEVING RELIABLE A N D  
E F F I C I E N T  COMMUN.1CATIONS I N  A N  ENVIRONMENT WHERE SPECTRUM 
CONSERVATION A N D  EASE OF SYNCHRONIZATION, COUPLED WITH HULTIPLE A N D  
DIVERSE REQUIREMENTS, I S  THE UNDERLYING CONSIDERATION. THE WORK WILL 
DRAW U P O N  THE HIGHLY SUCESSFUL TECHNOLOGY DEVELOPED FOR DEEP SPACE 

SET DESIGN) APPROACH TO BAWDWIDTH A N D  POBER CONSERVATIOF. F O U R  
I D E N T I F I A B L E  AREAS EMERGE WORTHY O F  CONSIDERATION: 'I) THE FUTHER 
DEVELOPMENT O F  THE CAPACITY A N D  REALIZATION OF PEAK A N D  AVERAGE POWER 
CONSTRAINED COMMUNICATION CHANNELS, 2) DEVELOPMENT O F  TECHNIQUES A K I N  
TO SINGLE-SINGLEBAND ANGLE MODULATION, 3) THE STUDY O F  THE PAPAMETRIC 
A N D  NOW-PARANETRIC NATURE O F  THE CHAYNELS, A N D  4) E F F I C I E N T  RECEIVER 
A N D  SYNCHRONIZATION TOPOLOGIES, THE STATED EFFORT I S  INTENDED TO 
ARRIVE AT SYSTEMS DESIGN WFIICH EFFICIENTLY UTILTZED POWER AND 
BANDWIDTH. INVOLVED ALSO I S  A CAREFUL ASSESSMENT OF THE 
IMPLEMEPTTATION TRADE-OFFS OF "ANALOG" A N D  **DIGITALs0 PROCESSING 
METHODS I N  LIGHT O F  THE ADVANCING TECHNOLOGY. THE OBJECTIVES WILL BE 
ACHIEVED BY ANALYSIS AND DESIGN A C T I V I T I E S  THAT ARE SUPPORTED BY 
EXPERIMENTAL SIPIULATION. ALL O F  THE EFFORT WILL BE ACCOMPLISHED 
IY-HOUSE. THE TECHNICAL APPROACH WILL BE TO BUILD OW A t d D  EXTEND THE 
FY870 ACCOMPLISHMENTS PROM BOTH THE 164-21 A N D  125-21 P R O G R A M S ,  

HONITOR: POWELL, R e  V ,  TEL 2 'I 3- 354- 6 58 6 

THE INCREASING DEBAND FOR THE USE O F  EARTH ORBITING 

COMMUNICATIONS. EMPHASIS WILL BE PLACED O N  THE MODULATION (SIGNAL 

PTOP NO,  1164-06-50 TITLE:  CON UNICATION SYSTEMS ANALYSIS 
ORGANIZATION: D A R D  SPACE FLIGHT CENTER 

TECYNICAL SUPIF! 

SIGNAL PROCESSING TECHNIQUES F O B  COPtMUNICATION S B T E L L I T S  SYSTE 

MONITOR: I L L E R ,  J. E. TEL, 301-982-5885 

THE OBJECTIVES I S  TO I D E N T I F Y ,  DEVELOP, A N D  EVALUATE BDVANCED 
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TECHNIQUES TO BE INVRSTIGATED ARE PSrJLTIPLE ACCESS, MODULATION, A N D  
WULTIPLEXING TECENIQUES, PARAMETBIC STUDIES WILL BE CONDUCTED TO 
IDENTIFY THOSE TECHNIQUES HOST APPLICABLE TO S P E C I F I C  CLASSES O F  
USERS. THESE STUDIES WILL ESTABLISH THE B A S I S  A N D  PRIORTITIES F O R  TRE 
DEVELOPMENT A N D  EVALUATION OF TIARDWARE, BY A S S U R I N G  THE AVAILABILITY 
OF REQUISITE TECHNPQTJES A N D  HARDWAREg T 9 E  APPLICATION OF SPACE 
SYSTEMS TO THE SOLUTTON O F  A ULTITUDE O F  PROBLEWS WILL BE ENHANCED 

'EITOP NO. 1 6 4 - 0 6 - 5 3  TITLE:  BIOMEDICAL COMMUNICATIONS NETWORK 
ORGANIZATION: GODDARD SPACE FLIGHT CENTER 
flONI?'OR: GUBIN, S, TEL, 301-982-2665 

HE APPLICATIONS OF COMMUNICATIONS SATELLITES TO 
PROVTDE FOR THE TELECOB WNICATIONS NEEDS O F  THE BIOPIEDICAT, COMMUNITY. 

THESE NEEDS INCLUDE THE INTERCHANGE O F  DATA FROM A VARIETY OF USERS, 
INCLUDING: CENTRALIZED BIOEEDICAL CENTERS, MEDICAL SCHOOLS A N D  
LIBRARIES,  DIAGNOSTIC CENTERS, LARGE A N D  SMALL HOSPITALS, F I E L D  

OBILE A N D  FIXED) MEDICAL FACTELTIES,  A N D  EVEN DOCTORBS O P F I C E S .  
THE STUDY H A S  SEVERAL PHASES AS FOLEOBS: (1) DXTEBMINE INFORMATION 
TRANSFRR REQUIREMENTS; NETWORK DESCRIPTTONp USER S T A T I S T I C S ,  (NODAL) 
POINT S P E C I F I C A T I O N S ,  ROUTING, TRAFFIC-LOADING TTMF PROFILES,  VIDEO 
VS DATA VS DATA-LINK V S  VOTCE, SIGNAL S P E C I F I C A T I O N ,  R E L I A B I L I T Y  
REQTJIREMENTS, INPUT/OUTPUT DEVICE CHARACTEFISTICS, COXPUTER USAGE 
TWCLUDING DATA STORAGE TLEE S H A R I N G ,  A N D  LOCATION, ( 2 )  CATALOGUE 
PROPAGATTON PHENOMENB, DEVICE STATUS, WNTENNA TYPES, SENSORS AND 
DISPLAYS, DATA STORAGE A N D  RETRIEVAL SYSTEMS, (3) DESIGN CONCEPTUAL 
SATELLITE SYSTEMS A N D  TRBDE-OFF COSTS WITH COMMON-CARRIES, 
DEDICATED-EICROWAVE A N D  CATV TYPE O F  DISTRIBUTION SYSTEMS, 

ATELLITE COST EFFECTIVENESS, IDENTTFY NEEDED TEC 
ENTS, THESE STUDIES WILL BE CONDUCTED I N  CLOSE 

COOPERATION WITB HEW TO TAKE ADVANTAGE OF THEIR EXPERIENCE A N D  TO 
ASSURE THAT THEIR USER REQUIREHFWT RODELS ARE PROPERLY PACTORED I N T O  
THE STUDTES. 

RTOP NO. 1 6 4 - 0 6 - 5 4  T I T L E :  USER REQUIREFTENTS ANALYSES F O R  DOESESTIC 
COMMUNICATIONS SATELLITE SYSTEMS 

ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: SILVERMAN, D. TEL,  202-963-7346 
TECHNICAL SUEfPlABY 

TOR PLANNED A N D  FUTURE DORESTIC CORMUNICATIONS SATELLITE SYSTEMS. TO 
PROVIDE CURRENT, UPDATED PBOJECTIONS O F  USER REQUIREMENTS ?OR 
1975-11990 WHICH ARE NEEDED TO ESTABLISH SYSTEW REQUIREMENTS A N D  
TDEBTTFY C R I T I C A L  TECHNOLOGY, USER COMMUNICATION REQUIREMENTS F O R  
BIOBEDICAL COMFIUNICBTIONS NETWORK, TRACKING AND DATA RELAY, A N D  
NAVIGATION/TRAFFIC CONTROL SYSTEMS WTLL BE DEVELOPED JOINTLY BY THE 
COGNIZANT HEADQUARTERS PROGRA C H I E F  AND THE USER O F F I C E  OR AGENCY 
(DHEV, OTDA, FAA) PROR A "SUBSCRIBER-DESIRES" DATA BASE WHICH THE 
USER O F F I C E  OR AGENCY I S  RESPONSIBLE F O R  DEVELOPING. HILLIRETER WAVE 
COWMUNICATPONS SYSTEHS REQUIREMENTS ILL B 9  DEVELOPED BY GSFC, CODE 

TO DETERMINE A N D  EVALUATE THE U S E R w S  COMMUNICATIONS REQUIREESENTS 

203 



730, UNDER RTOP 1 6 4 - 0 6 - 5 0 - 0 5 - 1 .  INFOBNATION NETWORK USER 
PEQUIREMENTS WILL BE DEVELOPED BY CONTRACTORS UNDER THY DIRECTION O F  
HEADQUARTERS PROGRAM O F F I C E  CODE SC, 

RTOP NO. 1 6 4 - 1 8 - 5 1  TITLE:  NAVIGATION A N D  TRAFFIC CONTROL 
ORGANIZATION: GODDARD SPACE PLIGHT CENTER 
MONITOR t MALINOWSKI, A. B. TEL. 3 0 1 - 9 5 2 - 5 7 7 4  
TECHNICAL SUNMARY 

SYSTEMS RESPONSIBLE F O R  TRAFFIC CONTROL SFRVTCES I N  THE AREA OF 
SURVEILLANCE, NAVIGATION, COMNUNICATIONS, SEARCH A N D  RESCUE, A N D  
COLLISION AVOIDANCE, THE WORK I S  DIVIDED INTO A N D  DIRECTED TOWARDS 
TWO M A I N  PROELEMS 1) OCEANIC AREA SYSTEMS WHERE SURVEILLANCE 
NAVIGATION A N D  COMMUNICATIONS ARE KEY REQUIREMENTS A N D  ( 2 )  LAZJD MASS 
SYSTEMS WHERE SURVEILLANCE I S  THE KEY REQUTREHENTS. THE WORK TOWARDS 
SOLUTION O F  THESE PROBLEHS CONSISTS O F  STUDY EFFORTS TO (1)  DEVELOP 
NEW SATELLITE NAVIGATION A N D  SURVEILLANCE TECHNIOUES, ( 2 )  APPLY 
EXISTING SATELLITE NAVIGATION A N D  SURVEILLANCE TECHNIQUES, (3) 
DEVELOP NEW A N D  IMPROVED SATELLITE COMPONENTS, (4) DEVELOP 
COPIMUNICATION TECHNIQUES FOR NAVIGATION/SURVEILLANCE/COMMUNICATION 
SYSTEMS, A N D  5 )  DEFINE NAVIGATION, SURVEILLANCE EXPERIMENTS FOR 
SATELLITES.  THE STUDY EFFORT ON SEARCH A N D  RESCUE A N D  COLLISION 
AVOIDANCE SYSTEMS I S  APPLICABLE TO BOTH THE OCEANIC AREA A N D  LAND 
MASS SYSTEMS; A N D  WILL BE CLOSELY ASSOCIATED TO THE STUDIES O F  
SURVEILLANCE TECHNIQUES FOR A I R  TRAFFIC CONTROL. 

THE WORK I S  DIRECTED TOWARD IMPROVING A N D  AUGMENTING THE PRESENT 

RTOP NO, 1 6 4 - 1 8 - 5 1  TITLE:  NAVIGATION A N D  TRAFFIC CONTROL 
ORGANIZATION: N A S A  WALLOPS STATION 
FIONITOR: MCGOOGAN, J, T. TEL. 7 0 3 - 8 2 4 - 3 4 1 1  
TECHNICAL SUMMARY 

LABORATORY TYPE ANALYSIS O F  SEVERAL NEW NAVIGATIONAL CONCEPTS, I T  I S  
PLANNED TO CONDUCT F I E L D  EXPERIMENTS TO EMPIRICALLY DEMONSTRATE THE 
VALUE OF THESE TECHNIQUES. THE STUDIES WILL INCLUDE R A N G I N G  SYSTEMS 
WITH V A R I O U S  SPATIAL DISTRIBUTIONS A N D  U T I L I Z I N G  PHASE, ENVELOPE AND 
CORRELATION DETECTION SCHEHES I N  THE TIME INTERVAL PIEASUREMENT 
SYSTEMS, I T  I S  NOT THE PRIME PURPOSE O F  T H I S  STUDY TO DEVELOP NEW 
HARDWARE BUT TO RECONFIGURE, STRATEGICALLY LOCATE A N D  PROPERLY APPLY 
EXISTING SARDWARE TO ENHANCE I T S  USE FOR PRACTICAL NAVIGATION 
MISSIONS. SPECIAL EMPHASIS WILL BE GIVEN TO THE ROLE O F  SATELLITES 
I N  NAVIGATION A N D  I N  PARTICULAR USE OF EXISTING COMMUNICATIONS 
SATELLITES.  

T H I S  NAVIGATION A N D  T R A F F I C  CONTROL PROGRAM WILL PROVIDE A 

RTOP NO. 1 6 4 - 1 8 - 5 1  TITLE:  NAVIGATION A N D  TRAFFIC CONTROL 
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: EHRLICFI, E. TEL, 202-962-2375 
TECHNICAL SUMMARY 

THE PURPOSE OF T H I S  WORK I S  TO GENERATE THE DESIGN OF A CONTROL 
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HHCH I S  TO FUNCTION I N  CO I T H  A SATELLITE SYSTEH 
FOR NORTH ATLANTIC A I R  TRAFFIC CONTROL. T H I S  WORK I S  THE PLANNED 
FOLLOW-ON TO, AND USES RESULTS O F  A DESIGN STUDY F O R  A NORTH ATLANTIC 
A I R  TRAFFIC CONTROL SYSTEM WHICH WAS I N I T I A T E D  TN FY 70 UNDER P, R. 
PS-0071 

RTOP NO. 164-78-52 TITLE:  DATA COLLECTION 
ORGANIZATION: GODDARD SPACE FLIGHT CENTER 

TECHNICAL SUMMARY 

NEEDED FOR COLLECTING DATA FROM MANY (UP TO 100,000) SENSOR 
INSTRUMENTED FIXED AND HOBILE DATA COLLECTION PLATFORMS U S I N G  
SATELLITES,  I N  ADDITION, TO DEVELOP COMPATIBLE POSITION LOCATION 
TECRNIQUES FOB MOBILE PLATFORMS. A SIGNIFICANT OBJECTIVE WILL BE TO 
DEVELOP EXPERIMENTAL SYSTEM HARDWARE I N  SUPPORT OF THE FIXED A N D  
BOBfLE PLATFORM SYSTEB CONCEPTS BHICH CAN BE IMPLEMENTED 
ECONOMICALLY, EXPEDITIOUSLY, AND WHICH CAN EVOLVE INTO AB ULTIMATE 
WORLD-WIDE DATA COLLECTION SYSTEES, 

ONITOR: GOULD W e TEL, 3 0 1 - 9 8 2 - 6 4 6 2  

THE OBJECTIVE I S  TO INVESTIGATE A N D  DEVELOP THE TECHNOLOGY 

RTOP NO, 1 6 4 - 2 7 - 5 2  TITLE:  COMMUNICATIONS SATELLITE MICROWAVE POWER 
RESEARCH TECHNOLOGY 

ORGANIZATION: LEWIS RESEARCH CENTER 
RONITOR: ALEXOVICH, R .  E ,  TEL. 2 1 6 - 4 3 3 - 4 0 0 0  
TECHNICAL SUMMARY 

SATELLITE COMMUNICATION COMPONENTS A N D  SUBSYSTEMS ABOVE 70 GHZ,  
PRIMARILY I N  SUPPORT O F  APPLICATIONS OF SPACE BROADCASTING, 
INFORMATION NETWORKINGB AND TO MEET FUTURE REQUIREMENTS I N  THE POST 
1975 T I N E  PERIOD. TO ACHIEVE THESE OBJECTIVES,  RESEARCI! AWD 
TECHNOLOGY DEVELOPMENT PROGRAMS ARE UWDERVAY ON MICROWAVE AMPLIFIERS,  
ANTENNAS, RF HARDWARE, AND GROUND RECEPTION TECHNIQUES F O R  SPACE 
APPLICATTONS. STUDIES A N D  INVESTIGATIONS OF SPACE-EARTH PROPAGATION 
A N D  INTERFERENCE ARE ALSO UNDERWAY, APPROACHES TO SPACECRAFT UPLINK 
COMMUNICATIONS A N D  COMMAND ARE UNDER INVESTIGATION. S P E C I F I C  
TECHNIQUE'S SUCH AS MULTISTAGE DEPRESSED BEAN COLLECTION FOR LINEAR 
A N D  CROSSED-FIELD AMPLIFIERS ARE AE90NG PROMISING TECHNIQUES BEING 
INVESTIGATED. T H I S  P R O G R A N  COUPLES WITH OTHER IN-ROUSE AND CONTRACT 
WORK UNDER RTOP COMMUNICATIONS SATELLITE POWER RESEARCH AND 
TECHNOLOGY, 1 6 4 - 2 7 - 5 3  A N D  MULTIPLE NARROW BBAM SHAPED PATTERN ANTEWBA 
TECHNOLOGY DEVELOPMENT, 1 6 4 - 2 1 - 5 4 .  

OBJECTIVE: TO ADVANCE THE STATE-OF-THE-ART I N  H I G H  POHER 

RTOP N O ,  1 6 4 - 2 1 - 5 3  T I T L E :  COMMUNICATIONS SATELLITE POWER RESEARCY 

ORGANIZATION: LEWIS RESEARCH CENTER 
NONITOR :: ALEXOVICH, R ,  E ,  TEL. 2 1 6 - 4 3 3 - 4 0 0 0  
TECHNICAL SUBMARY 

A N D  TECHNOLOGY 

TO ADVANCE THE STATE-OF-THE-ART IW H I G K  POWER TECHNOLOGY 
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ECESSARY TO DEVELOP, CONDITION, APBD CQWTROL ELECTRICAL POWER 1% THE 
RANGE O F  ONE K , DERIVED FROB SOLAR CELL A R R A Y S  F O R  BIGH 

UNICATIOR SATELLITE A P P L I C A T I b N S  SUCH AS SPACE 
NG, TRACKING AND DATA RELAY, A N D  INFORMATION NETWORKIBG, 

TO ACHIEVE THESE OBJECTIVESB RESEARCH A N D  TECHNOLOGY DEVELOPMENT 
P R O G R A H S  ARE UNDERWAY OW HETHODS OF ELECTRICAL POWER TRANSFER THROUGH 

OINT, LONG-LI  E POWER CONDITIONING SYSTEHS CAPABLE O F  
LOADS REQUIRI  G UP TO 25 KV O F  EZECTRICAL POWER. I N  

ADDITION, STUDIES A N D  INVESTIGATIONS ARE BEING CONDUCTED ON SUPPORT 
S S U C H  AS SOLAR A R R A Y  SYSTEBS, SPACECRAFT STRUCTURES, 
CHES TO ATTITUDE CONTROL A N D  STAT AND E F F I C I E N T  

BETHODS O F  HEAT REJECTION,  T H I S  PROGRA I T H  RTOP*S F O R  
MUNICATIONS SATELLITE BVE POWER RESEARCH TECHNOLOGY, 

1 6 4 - 2 1 - 5 2 ,  AND ULTIPLE NARROW BEAB SHAPED PATTERN AWTENNA TECRNOLOGY 
DEVELOPMENT, 1 6 4 - 2 1 - 5 4 ,  

RTOP NO, 164-211-54 TITLE:  ULTIPLE NARROW SEAM SHAPED PATTERN 
ANTENNA TECHNOLOGY DEVELOPMENT 

ORGANIZATION: GODDARD SPACE FLIGHT CEYTER 
MONITOR: LYNCH, T,  TEL, 301-982-2665 
TECHNICAL S U M H A R Y  

ONE O F  THE ESSENTIAL SUBSY TENS OF ADVANCED DOMESTIC 
COMMUNICBTIONS SATELLITE SYSTE S I S  A SATEELITE ANTENNA CAPA 
BULTIPLE, NARROW-BEAM A N D  SHAP D-BEAM TRANSFIISSION, DEVELOP 
S U C H  A N  ANTENNA SYSTEE I S  NEEDED S I N C E  THE STATE-OF-THE-ART I S  
RELATIVELY WE I N  T H I S  AREA, SUCH A SYSTEPI MUST HAVE SHAPED BEAM 
PATTERNS WITH LOW SIDELOBES I N  ORDER TO: PIINIWIZE SPILL-OVER IPBTO 
AREAS NOT INTENDED FOR RECEPTICOF?, RAKE MORE E F F I C I E N T  USE OF RADIATED 
ENERGY, D I E S I N I S H  THE PROBLEM OF INTERFERENCE WITH TERRESTRIAL SYSTEHS 

GEOSTATIONARY ORBIT A N D  THE SHARED FREQUENCY SPECTRU 
APPROACHES WILL BE ANALYZED FOR MEETING THE ABOVE ANTEWNA 
REQUIREMENTS. ONE APPROACH THAT WILL BE GIVEN PARTICULAR EMPHASIS I S  
THE APPROACH USED I N  THE LES-7  ANTENNA DESIGN, OTHER P O S S I B I L I T I E S  
INCLUDE DIELECTRIC LENS SHSTE S,  MULTIPORTED ARRWYS SUCH A S  THE 
BUTLER A R R A Y ,  RETRODIRECTIBE ANTEWBAS, ETC, 

A N D  NEARBY COUNTRIES,.AND BAKE MORE E F F I C I E N T  USE OF 

64-21-54 TITLE:  COEMUNICATTON SATELLITE ANTENNA RESEARCH 
ON: J E T  PROPULSIOW LABORATORY 

POBELL, R e  8, TEL. 213-354-6585 
TECHNICAL SUMMARY 

T H I S  EFFORT DEVISES AND DEHONSTRATES ANTENNA SYSTER DESIGNS FOR 
H A S A P S  COMMUNICATION, BROADCAST, A N D  DATA RELAY SATELLITES,  S O  AS TO 
PERMIT E F F I C I E N T  OPERATION AT NEW A N D  HIGHER FREQUBNCTES; TO REDUCE 

SIDELOBES FROM A S I N G  E ANTENNA; TO CREATE BWLTIPLE ANTENNA 
S; A N D  TO RLLOW TRANS I S S I O N S  O F  HIGHER POWER LEVELS, OPERWTION 

AT HIGHER FREQUENCIES I S  A NECESSITY IF? A N  ALREADY CROWDED SPECTRUH; 
THEREFORE, D U R I N G  FY EMPHASIS WILL BE PLACED OW K-BAND OPERWTION, 

REDUCING SIDELOBE SPPLLOVER WILE BELOW NORE SBTELKITES BY REDUCING 
NUTUBE INTERFEREWCE BETWEEW SATELLITES.  MULTIPLE A N D  STEERABLE BEAMS 
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WRE NECESSARY TO ALLOW TRANSBISSION TO DIFPEFEPJT GROUND STATIONS FRON 
THE SARE SATELLITE,  WITHOUT U S I N G  UP SPECTRUH SPACE AT EARTH 
LOCATIONS WHICH DO NOT REQUIRE TRANSHISSION, HIGHER POWER OPERATION 
IS NECESSARY I N  SUCH APPLICATIONS SUCH AS POINT-TO-POINT BEAVY-DUTY 
TRUNKTNG, DIRECT TV BROADCAST TO REPTOTE AREAS, AND DATA-DU 
TNFORHATION TRANSFER. A N  IB-HOUSE EFFORT 1 5  PLANNED, WITH 
THEORETICAL AND EXPERIRENTAL EFFORTS, THE JPL/NASA MESA ANTENNA TEST 
RANGE WILL BE USED FOR P R E C I S I O N  ANTENNA PATTERN MEASURE 
RANGE WILL %E EQUIPPED VITH A K-BANI) CWP9BTLITY FOR T H I S  PUFPOSP, 
THE VOLTAGE BREAKDOWN F A C I L I T Y  AT J P L  WILL BE USED TO STUDY SUCE 
BREAKDOWN I N  H I G H  POWER ANTENNA DESIGNS. TH-CS WORK WILL BE 
COORDINATED WITH K - S A N D  RECEIVER WORK F O R  THE MANNED SPACE STATION 
UNDER RTOP 125-21-16, S I N C E  THE SPACE STATION WILL BE A HEAVY USER O F  
THE TRACKING DATA RELAY SATELLITE AT K-BAND. T H I S  EFFORT WILL BE 
COORDINATED WITH RELATED WORK AT GODDARn SPACE FLIGHT CENTER, 

RTOP NO,  164-211-54 T l T L E :  RULTIPLE NARROW BEAM SHAPED PATTERN 
ANTENNA TTCBNOLOGY DFBBLOPMENT 

ORGANIZATION: LEWIS RESEARCFI CENTER 
MONITOR: ALEXOVICHl R .  F, TEL. 2 1 6 - 4 3 3 - 4 0 0 0  
TECHNICAL SUiVIMARY 

SHAPED BEAN ANTENNAS CAPABLE OF BEING SELECTIVELY STEERED TO A N Y  
GEOGRAPHICAL AREA FOB COVERAGE V I T H I N  VIEW O F  A GEOSTATIONARY 
SATELLITE OR FOR TRACKING AND/OR COMMUNICATION WITH LOW ORBITAL 
NTSSION SPACECRAFT, INFORNATION NETWORKING SATELLITESl  BROADCAST 
SATELLITES,  SATELLITE-TO-SATELLITE COP¶MUNICATIONSI REUSABLE LAUNCH 
VEHICLE COMMUNTCATIONS, A N D  DEEP SPACE COHMUNICATIONS. SURVEY 
LITERATURE AND ANALYTICALLY COEPWRE VARIOUS APPROACHES, I N I T I A T E  
DEVELOPMENT O F  ANTENNA CONCEPTS WHICH OFFER A HIGFI  POTENTIAL FOP 
MEETING FUTURE M I S S I O N  OBJECTTVES. DETEREINE THE IMPACT O F  NEWER 
METHODS O F  SATELLITE LAUNCR U P O N  ANTENNA CONCEPTS. PROVIDE ESTIEIATED 
COSTS A N D  SCHEDULES FOR THE DEVELOPHENT OF ANTENNAS FOR APPLICATION 

OBJECTIVE: TO ADVANCE THE STATE-OF-TH4-ART TN MULTIPLE NARROW 

ER COMMUNICATION SATELLITES.  

RTOP NO, 164-21-55 T I T L E :  TRACKING DATA RELAY SATELLITE NETWORK 

ORGANIZATION: J E T  PROPULSION LABORATORY 
EONITOR :: TEL, 2 1 3 - 3 5 4 - 6 5 8 6  
TECHNICAL SWMNAR 

TRACKING A N D  DATA RELAY S A T E L L I T E S  HAVE SIGNTFTCANT POTENTIAL 
FOR IMPROVING THE COST-EFFECTIVENESS 02' NEAR EARTH TRACKING AND DATA 
ACQU T S I T  I O N  BEFO E SUCH SATELLITES ARE FULLY POSSIBLE,  S I G N I F I C A N T  
IMPROVEHENTS ' I N  CO BUNICATION TECHNOLOGY I N  THE AREAS O F  BULTIPATR 
A N D  INTERFERENCE IBMUNITY, A C Q U I S I T I O B  R E L I S B I L I T Y ,  MODULATION, 

CTION, A N D  SIGNAL P A R A  OLERANCES ARE REQUIRED. THE LONG 

COMMUNICATIONS 

OBJECTIVE I S  TO DEVEL TJNICATION TECHNOLOGY F O R  THE 
TRACKING DATA RELAY SATELLITE NETWORK (TDRSN). E 
PLACED O N  COST-EFFECTIVE SYSTEM DESIGNS, THE P E C I F I C  OBJECTIVES 
INCLUDE DEVELOPING FUNCTIONAL S P E C I F I C A T I O N S ,  ULTPPATH PROPAGATION 
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MODEL SIMULATION, SYSTEM FUNCTIONAL PERFOR ANCE DEMONSTRBTION, A N D  
DENONSTRATING HULTIPLE USER F E A S I B I L I T Y ,  DETECTION TECHNIQUES 
EFFECTIVE AGAINST MULTIPATH AND DOPPLER WILT, BE DEVELOPED. 
REQUIREMENTS F O R  PLANETARY TRACKING DATA RELAY SATELLTTFS WILL BE 
ESTIMATED, THE OBJECTIVES WILL BE ACHTEVED BY ANALYSIS AND DESIGN 
A C T I V I T I E S  THAT ARE SUPPORTED BY EXPERIMENT A N D  SIMULATION. SOME 
CONTRACTED ASSISTANCE WILL BE REQUIRED I N  THE EXPERIMENTAL EFFORT, 
THE TECHNICAL APPROACH WILL BE TO BUILD ON A N D  EXTEND THE FY 70 
ACCOMPLISHMENTS PROM BOTH THE 164-21 AND 125-21-09 EFFORTS AT J P L ,  
T H I S  WORK WILL BE COORDIHATED WITH EICROWAVE RESEARCH FOR THE SPACE 
STATION UNDER RTOPS 125-21-16 AND 125-21-18, S I N C E  THE MANNED SPACE 
STATION WILL BE A HEAVY USER OF THE TDFSN. 

RTOP NO, 164-21-55 TITLE:  TRACKING A N D  DATA RELAY SATELLITE 
TECHNOLOGY DEVELOPMENT 

ORGANIZATION: GODDARD SPAC'E: FLIGHT CENTER 
MONITOR : HABIB, E. J. TEL. 301-982-4776 
TECHNICAL SUMMARY 

THE OBJECTIVE I S  TO PROVIDE FOR A N  ORDERLY DEVELOPMENT OF THE 
COMMUNICATION TECHNIQUES REQUIRED FOR TMPLEMENTING A TRACKING A N D  
DATA RELAY SYSTEM FOR SUPPORT O F  N A S A  MISSIONS I N  THE MID-1970'S A N D  
BEYOND. VARIOUS STUDTES SHALL BE PERFORMED TO IDENTIFY THE PROBLEMS 
ASSOCIATED WITH SUCH B SYSTEM. THE I D E N T I F I E D  PROBLEMS WILL THEN BE 
ATTACKED I N  A U N I F I E D  MANNER. TRADEOFF AREAS WILL BE I D E N T I F I E D  A N D  
BOTH DATA A N D  C R I T E R I A  WILL BE DEVELOPED TO A I D  I N  CHOICE OF THE 
TRADEOFF. THE STATE OF THE APT WILL BX DETERMINED A N D  WHERE 
NECESSARY TECHNOLOGY DEVELOPMENT PROGRAMS WILL BE I N I T I A T E D .  THE 
TDRS INVOLVES THE USE OF HIGHLY STABLE A N D  COMPLEX SATELLITES AT 
SYNCHRONOUS ALTITUDES WITH MULTIPLE, INDIVIDUALLY POINTABLE, ANTENBA 
BEAMS, THEREFORE A CONSIDERABLE AEOUNT O F  EFFORT WILL BE SPENT ON 
THE DEVELOPMENT OF UNIQUE SPACECRAFT TECHNOLOGY, 

RTOP NO. 164-21-56 T I T L E :  COMMUNICATIONS TECHNOLOGY SUPPORT STUDIES 
ORGANIZATION: MARSHBLL SPACE FLIGHT CENTER 
MONITOR: CRAFT, H. G. TEL. 205-453-3425 
TECHNICAL SUMMARY 

THE DESIGN O F  TV BROADCAST SATELLITES.  I T  COVERS THE D E F I N I T I O N  OF 
PARAMETERS AND THE DEVELOPFIENT A N D  APPLICATION OF MODELS F O R  SYSTER 
OPTIBIZATION A S  WELL AS THE INVESTIGATION OF PROi3LEN AREAS I N  
TRANSNITTER DESIGN, INVESTIGATIONS I N  THESE AREAS ARE ESSENTIAL TO 
PERMIT THE SELECTION OF OPTIMUM SYSTEM DESIGNS F O R  V A R I O U S  
APPLICATIONS e 

T H I S  RTOP COVERS INVESTIGATIONS O F  BASIC PROBLEMS RELATING TO 
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RTOP NO. 164-2'8-71 TITLE:  RADIO-FREQUENCY INTERFERENCE AND 
PROPAGATION PROGRAH 

RGANIZATION: GODDARD SPWCE FLIGHT CENTER 
OBITOR :: ECKEREIAN, J. TEL, 301-982-2150 
ECHNICAL SUM 

COMMUNICATIONS I S  I N  THE I D S T  OF A N  UNPRECEDENTED, INTENSE 
P E T I T I O N  FOR SPECTRUB SPACE FROM A HOST OF NEW APPLICATIONS. 
S E  APPLICATIONS A N D  RESULTING COMPETITION ARISE FROM THE PRESENT 

A N D  FUTURE AVAILABILITY O F  SPACE TECHNOLOGY, WHETHER ACTUAL OR 
POTENTIAL, THE L I S T  OF APPLICATION I S  LARGE AND CONTINUES TO GROW. 
FOR SOME APPLICATIONSl SATELLITES AY DISPLACE TERRESTRIAL 
INSTALLATIONS. I N  OTHERS, NEW SERVICES WILL BE ESTABLISHED; I N  S T I L L  

EACH CASE TO O P T I B I Z I N G  I T S  OWN SYSTEM, EFFORTS TOWARDS OPTIMIZING 
THE OVERALL USE OF SPECTRAL AND ORBITAL SPACE HAVE, THUS P A R ,  BEEN 
SPORADIC. I T  I S  PARTICULARLY IMPORTANT, THEN, TO EXAMINE CAREFULLY 
BOTH THE THEORETICAL A N D  EXPERIMENTAL FOUNDATIONS OF FUTURE SPACE 
APPLICATIONS AND THEIR CORRESPONDING FREQUENCY A N D  ORBIT ALLOCATION 
PROPOSALS, WITH T H I S  AS A GOAL, THE RADIO-FREQUENCY INTERFERENCE A N D  
PROPAGATION PROGRAM (RIPP) W A S  ESTABLISHED. T H I S  PROGRAM I S  AIMED 
SPECIFICALLY AT DETERMINING: 1. WHETHER COMMUNICATIONS SATELLITE 
SYSTEMS AND TERRESTRIAL SYSTEMS CAN CONTINUE TO SHARE THE SAHE 
FREQUENCIES BANDS AS THE NUMBERS OF BOTH SYSTEMS INCREASE. 2. THE 
CONDITIONS FOR S H A R I N G  SUCH AS REQUIRED GEOGRAPHICAL SEPARATION, 
EARTH STATIONS AND SPACECRAFT RECEIVER A N D  TRANSMITTER 
CHARACTERISTICS, ETC, 3. THE INFLUENCE O F  REATHER OW INTER-SYSTEM 
INTERFERENCE, 4. THE U T I L I T Y  O F  FREQUENCIES ABOVE 10 G H Z  F O R  
COMMUNICATIONS SATELLITE SERVICES,  

OTHERS@ COMPETITIVE SERVICES wrn ARISE. WHILE ATTENTION rs PAID IN 

RTOP NO. 1 6 4 - 2 1 - 7 2  TITLE:  COOPERATIVE APPLICATION SATELLITE - C 
MONITOR: ALEXOVICH, R .  E.  TEZ. 246-433-4000 
TECHNICAL SUMMARY 

TO ADVANCE THE STATE-OF-THE-ART I N  SPACECRAFT AND RELATED 
GROUND-BASED TECHNOLOGIES RELEVANT TO FUTURE COMHUNICATIONS A N D  OTHER 
SATELLITE APPLICATIONS SYSTEllS BE MEANS O F  A J O I N T  NASA/CANADIAN 
APPLICATION TECBNOLOGY SATELLITE,  A COOPERATIVE APPLICATION 
SATELLITE WILL BE ANALYZED, DESIGNED, FABRICATED, LAUNCHED A N D  TESTED 
WHICH SHALL DEMORSTRATE THE FOLLOWING. N A S A ,  A N D  I N  PARTICULAR LERC, 
WILL BE RESPONSIBLE F O R  SYSTEMS QUALIFICATION, LAUNCH VEHICLE 
INTEGRATION, A N D  THE TUBE O F  (1) BELOW. ALL OTHER ASPECTS SHALL BE 
THE R E S P O N S I B I L I T Y  OF CANADA, 1. A SUPER-EFFICIENCY 1 2  GHZ TUBE OF 
A POBER O F  200 W OR ABOVE WITH SUPPORTING SUBSYSTEMS; 2.  A H I G H  
POWER, LIGHTWEIGHT SOLAR A R R A Y ;  3. POWER TRANSFER BY MEANS OF L I Q U I D  
METAL S L I P  R I N G S ;  4. STATION KEEPING BY HEANS OF ELECTRICAL 
PROPULSION; 5, COMMUNICATION EXPERIMENTS AT 12 GHZ AND UHF. THE 
LAUNCH DATE WILL BE I H  THE M I D  19708s. THE R E S P O N S I B I L I T I E S  F O R  
V A R I O U S  EXPERIHEHTS A N D  SUBSYSTEMS SHALL BE NEGOTIATED, 

ORGANIZATION: LEWIS RESEARCH CENTER 
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RTOP NO, 164-21-73 T I T L E :  TECHNICAL CONSULTATIOH PROGRATIS QTCP) 
ORGANIZATION: GODDARD SPACE FLIGHT CENTER 

ONITOR: TEL. 301-982-2180 

ED INVOLVES TECHNICAL CONSULTATIO 
SUPPORT ON SPACE COMflUNICATIONS MATTERS TO NASA/HQ, FCC, OT 

RTOP NO. 144-43-51 TITLE:  GEODESY 8 GEODETIC SYSTEMS 

MONITOR: BERBERT, 9, H. TEL. 301-982-5055 
TECHNICAL SUMMARY 

TRACKING SYSTEMS A N D  OPERATIONAL A N D  ANALYSIS TECHNIQUES FOR 
U T I L I Z I N G  SPACECRAFT TRACKING DATA FOR GEODESY. EXPECTED RESULTS 
INCLUDE THE DETERMINATION O F  THE MOST SUITABLE GRAVITY FIODELS F O R  
GODDARD TRAJECTORIES NEAR THE EARTH, MOON, A N D  PLANETS, A N D  A MORE 
ACCURATE DETERMINATION O F  THE COORDINATES O F  THE N A S A  TRACKING 
STATIONS ON A U N I F I E D  WORLD DATUM, THESE RESULTS SHOULD IMPROVE 
N A S A s S  ORBIT PREDICTION AND B I S S I O N  ANALYSIS C A P A B I L I T I E S  LEADING TO 
A P O S S I B L E  REDUCTION I N  TRACKING DATA COLLECTION A N D  ABALYSIS 
REQUIREMENTS, NEW GRAVITY F I E L D S  AND STATION COORDINATES ARE 
COMPARED WITH PREVIOUS SOLUTIONS TO ASCERTAIN THEIR ADEQUACY F O R  N A S A  
MISSIONS. NEW TECHNIQUES A N D  DATA TYPES SUCH A S  
SATELLITE-TO-SATELLITE TRACKING ARE INVESTIGATED TO DETERMINE THEIR 
POTENTIAL CONTRIBUTION TO GEODETIC APPLICATIONS, 

ORGANIZATION: GODDARD SPACE FLIGHT CENTER 

PROGRAM CONDUCTS STUDIES AND DEVELOPS TECHNOLOGY O F  GEODETIC 

RTOP NO, 164-43-54 TITLE: APPLICATIONS O F  GEODETIC SATELLITES TO 

ORGANIZATION: WALLOPS STATION 
PIONITOR: SELSER, A. R. TEL, 703-824-3411 
TECHNICAL SUMHARY 

UTILIZATION O F  HARDWARE A N D  SOFTWARE GEODETTC SATELLITE TECHNIQUES 
AND TECHNOLOGY IN MARINE GEODESY A N D  SATELLITE ALTIBETRY 
APPLICATIONS, I N  THE F I E L D  OF MARINE GEODESY A N D  MARINE GRAVIPIETRY, 
THERE E X I S T S  STRONG INDICATION THAT CURRENT SHIP A N D  LAND BASED 
TRACKING INSTRUMENTATION H A S  THE POTENTIAL F O R  PROVIDING BROAD OCEA 
POSITIONING TO A N  ACCURACY OF 10 METERS OR BETTER, THESE ACCURACIES 
WILL BE OF MAJOR VALUE I N  SETTING OUT A N D  MAINTAINING NETWORKS OF 
SURFACE A N D  BOTTOM REFERENCE SOURCES, THEY WILL 2LSO GREATLY IMPROVE 
MARINE GRAVIMETRY BY P R O V I D I N G  REFERENCING OF THE SURFACE GRAVITY 
POINTS TO A COMMON EARTH CENTERED DATUM, THE USE O F  SATELLITE 
ALTIMETRY FOR OCEAN SURFACE M A P P I N G  WILL BE A N  ADVANCE I N  TRE 
STATE-OF-THE-ART OF RARINE GRAVIMETRY, AREAS OF SPARSE MARINE GRAVITY 
MEASUREMENTS CAN BE F I L L E D  I N  RAPIDLY A N D  COMPLETE GLOBAL GRAVITY 
HAPS U T I L I Z I N G  MARINE GRAVIMETRY, LAND GRAVIMETRY, A N D  SATELLITE 
ALTIMETRY CAB BE PREPARED, SEVERAL METHODS HAVE BEEN DEVELOPED BY 
GOVERNMENT, INDUSTRY, A N D  THE ACADEHIC COMMUNITY FOR COEIBIETING THESE 
MEASUREMENTS. BEFORE THE FULL POTENTIAL CAB BE REACHED HOWEVER, 
EVALUATION O F  THE TECHNIQUES AND HARDWARE USED TO OBTAIN THE BASIC 

MARINE GEODESY A N D  ALTIHETRY 

THE PURPOSE O F  T H I S  PROJECT I S  TO EVALUATE THE PROPER 
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EASURERENTS UST BE PERFORMED, THE I N I T I A L  EMPHASIS I N  T R I S  RTOP I S  
N EVALUATION STUDY O F  THE BASIC MEASURING SYSTEMS, HOW TBEY CAN BEST 

BE COMBINED TO PROVIDE POSITIONING A N D  ALTIHETRY DATW, HOW WELL THE 

CONTRIBUTIONS ARE, A N D  WHAT DEVELOPBENT AREAS NEED TO BE STRESSED FOR 
MEETING PROGRESSIVELY STRINGENT REQUIREMENTS, 

S CAN BE CALIBRATED, WHAT THE AOST S I G N I F I C k N T  ERROR 

RTOP NO, 164-76-51 T I T L E :  SYNCHRONOUS ORBIT SPACECRAFT TECFlNOLOGH 
ORGANIZATION: GODDARD SPACE FLIGHT CENTER 

TECHNICAL S U H H A R P  

TECHNOLOGY, OF S P E C I F I C  APPLTCABILITY TO SYNCHRONOUS EQUATORIAL 
MISSIONS, PLANNED F O R  THE LATE 19708S A N D  EARLY 1980uS.  THE RESULTS 
COULD BE APPLTCABLE TO MISSIONS SUCH AS ATS-H A N D  ATS-J TRACKING A N D  
DATA RELAY SATELLITE A N D  TV DTSTRIBUTTON/DTRECT BROADCAST SATELLITES.  

THE EFFORTS WILL BE TOWARD BOTY H I G H  ACCURACY POINTING SYSTEElS (.001 
DEGREES) A N D  TOWARDS A DEEPER UNDERSTANDING O F  PASSIVE SYSTEMS. 
STUDIES WILL BE CARRIED OUT ON SYNCHRONOUS ALTITUDE SYSTEM DESIGN 
CONCEPTS, P R E C I S I O N  MEASUREMENT S?STEFIS, ADVANCED DYNAMIC ANALYSES O F  
SPACECRAFT F L E X I B I L I T Y ,  AND ADVANCED THRUSTERS A N D  TORQUERS FOR 
PRECISE EARTH ORIENTED SPACECRAFT. 

ONITOR: HOFFMAN, H. C, TEL. 3 0 1 - 9 8 2 - 4 4 9 6  

T H I S  PROJECT WILL DEVELOP LONG LEAD TIME SPACECRAFT SYSTEN 

RTOP NO. 1 6 4 - 7 6 - 5 2  TITLE:  SYNCHRONOUS ORBIT KICK MOTOR TECHNOLOGY 
ORGAHIZATION: J E T  PROPULSTON LABORATORY 
MONITOR: POBELL, R ,  V .  TEL. 213-354-6586 
TECHNICAL SUMEIARP 

COESPONENT AREAS WHERE PERFORMANCE CAN BE INCREASED A N D  THE TOTAL 
MOTOR OPTIMIZED BY THE INCORPORATTON O F  ADVANCED SOLID ROCKET 
MATERIALS A N D  PROCESSES, COMPOSITE FILAESENT MATERIALS WERE EVALUATED 
F O R  USE I N  FABRICBTING SOLID PROPELLANT ROCKET MOTOR CASES. THE 
OPTIMIZED ATS APOGEE MOTOR WILL BE WSED A S  A BASELINE WJITH PROPELLANT 
OFF-LOADING FOR GEOSTATIONARY MISSIONS ON THE SIX SOLID A N D  NINE 
SOLID IMPROVED THOR DELTA VEHICLE. EXTENSIVE TESTING OF ROCKET MOTOR 
CHAMBERS FABRICATED FROR A BORON COMPOSITE MATERIAL WILL VERIFY THE 
STRUCTURAL DESIGN PARAHETERS PREVIOUSLY DETEREINED, TESTING OF THE 
CHARBERS WILL BE ACCOMPLISHED BY THE J P L  CULMTNATIRG 18 A L I V E  ROTOR 
F I R I N G .  THREE BORON COMPOSITE ROCKET MOTOR CHAMBERS HAVE BEEN 
PECEIVED A N D  ARE READY FOR THE REQUIRED DEVELOPMENT TESTS,  BASED ON 
THE RESULTS O F  THE BORON COMPOSITE TESTS A N D  THE COMPUTER ANALYSIS 
PROGRAM, THE GREIiTER POTENTIAL OF THE GRAPHITE FILAMENT REINFORCED 
COHPOSITE WILL BE INVESTIGATED, T H I S  WILL BE ACCOMPLISHED I N  A 
SIMILAR MAWNER USED FOR THE BORON FILAHENT PROGRAH. THAT I S  GRBPHITE 
FILAHEWT EPOXY SPECIMENS WILL BE FABRICATED A N D  TESTED WITH THE 
RESULTS BEING U T I L I Z E D  I N  THE CO PUTER ANALYSIS PROGRAM, FROM T H I S  
INVESTIGATION A GRAPHITE FILAMENT REIBFORCED COMPOSITE CASE WILL BE 
DESIGNED 

THE ATS APOGEE MOTOR DESIGN W A S  REVIEWED TO DETERMINE THOSE 
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RTOP NO,  1 6 4 - 7 6 - 5 3  TITLE: APPLICATIOHS I S S I O N  TBRUSTER STUDIES 
ORGANIZATION: J E T  PROPULSION LABORATORY 
RONITOR: POWELL, ROBERT V. TEL, 2 1 3 - 3 5 4 - 6 5 8 6  
TECHNTCAL SU 

DIRECTED TOWARD CHARACTERIZING THRUSTER BEHAVIOR APPLIED TO 
SPACECRAFT ATTITUDE A N D  PERIOD CONTROL, A N D  TO DEVELOP 
FIGURES-OF-NERIT FOR OPTIEAL THRUSTER APPLICATIONS FOR USE BY PROGRAM 
PLANNERS. TYE TECHNIQUES A N D  INFORMATION GENERATED D U R I N G  FY'70 
UNDER CODE 1 6 4 - 7 5 - 0 1 - 0 3 - 5 5  WILL BE EXTENDED TO INCLUDE THE EVALUATION 
O F  ELECTRIC PROPULSION SYSTEMS F O R  SATELLITES,  FIGURE-OF-MERIT 
DEVELOPMENT WILL BE EXTENDED FROM THE COST-EFFECTIVENESS BASIS 
DEVELOPED I N  FY@70 TO A MORE FLEXIBLE, MISSION ORIENTED BASIS.  
RESULTS WILL BE PUBLISHED I N  AN ADDENDUEI TO THE REPORT "SATELLITE 
AUXILLIARY-PROPULSION SELECTION TECHNIQUESs9 GENERATED I N  FY 1970. 

THE PURPOSE OF T H I S  WORK TS TO CONDUCT THRUSTER TPADEOFF STUDIES 

RTOP NO, 1 6 4 - 7 6 - 5 4  TITLE:  ATS-5 DESPIN BISSTON 
ORGANIZATION: GODDARD SPACE FLIGHT CENTER 
NONITOR: PHENIX, J. E. TEL e 3 0 1-982- 4 4 6  8 
TECHNTCAL SUMMARY 

F E A S I B I L I T Y  A N D  DEFINE THE TECHNOLOGY F O R  A REMOTELY CONTROLLED 
NANEUVERABLE SPACECRAFT CAPABLE OF RENDEZVOUS A N D  DOCKING AT 
SYNCHRONOUS ALTITUDE. A N  APPLICATION O F  T H I S  CAPABILITY I S  THE 
DESPINING OF ATS-5, OTHER APPLICATIONS INCLUDE OBSERVATION OF ATS-5 
GRAVITY GRADIENT BOON DEPLOYMENT AND ATS-F DISH ANTENNA DEPLOYMENT, 
THE APPROACH WILL EMPHASIZE THE EMPLOYMENT A N D  INTEGRATION O F  
EXISTING TECHNOLOGY A N D  HARDWARE I N  ORDER TO EFFECT A N  EXPEDIENT A N D  
ECONOEICAL SPACECRAFT DESIGN, 

THE OBJECTIVE O F  T H I S  STUDY PROGRAM I S  TO INVESTIGATE 

RTOP NO. 1 6 4 - 9 0 - 5 1  TITLE: COMMUNICATTONS SR&T 
ORGANIZATION: N A S A  READQUARTERS 
MONITOR: JENKEL, A. A .  TEL, 2 0 2 - 9 6 2 - 2 1 1 0  
TECHNICAL SUMBARY 

CONDUCTED. SUPPORT WILL CONTINUE TO BE PROVIDED I N  THE AREAS O F  POST 
DOCTORAL FELLOWSHIPS A N D  SCIENCE/ENGIYEERING GRADUATE FELLOWSHIPS FOR 
COMMUNICATIONSB AREA RESEILRCH; THE INDIVIDUALS SELECTED WOULD 
CONTINUE TO WORK PROBABLY AT GSPC. CONTRACT ADMINISTRATION BY THE 
A I R  FORCE AUDITING TEAMS WILL CONTINUE TO BE SUPPCRTED. THE A I R  
FORCE AUDITS N A S A  CONTRACTS I N  ADDITION TO THEIR OWN. S P E C I A L  
REPORTS, STUDIES,  A N D  REQUIREMENTS ARE NEEDED FROM TIME TO TIME TO 
SATISFY PROGRAMMATIC NEEDS; THESE WILL BE PURSUED. I N  ADDITION, 
INTERDISCIPLINARY SUPPORT FOR GSFC B I L L  CONTINUE. 

RESEARCH A N D  STUDIES O F  A N  INTERDISCIPLINARY NATURE WILL BE 
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RTOP NO, 180-03-50 TITLE:: PRESSURE VESSEL MATERIAL RESEARCH 
ORGANIZATION: LANGLEY RESEARCH CENTER 

ONITOR :: DRALEP, E. C, TEL 7 03- 827-3285 

ENS OF IRON ALLOYS L BE EXPOSED TO SULFUR 
HEXAFLOURIDE AT TEMPERATURES UP TO 45 EGREES F. A N D  PRESSURES UP TO 
1,000 P S I ,  THESE SPECIPIENS SPECTROGRAPHICAELY ANALYZED 
TO DETERHINE THE CHEHICAL CO ED AND TESTED TO DETERIUITNE 
ANY DEGRADATION I N  THE MIECHANPCAL PROPERTIES,  

RTOP NO, 180-06-50 T I T L E :  ANALYSIS O F  LAUNCH VEHICLE REQUIREMENTS 

MONITOR: Z I ~ M E R ~ ~ N ~  A, V, TEL, 2 1 6 - 4 3 3 - 4 0 0 0  
TECHNICAL SUMHARY 

PERFORMANCE, TRAJECTORY, AND PAYLOAD CHARACTERISTICS O F  LAUNCH 
VEHICLE SYSTEMS WILL BE INVESTIGATED TO EVALUATE THE CAPABILITY OF 
EFFICIENTLY PERFORBING THE PRESENT AND PLANNED SPECTRUM O F  AUTOHATED 
HISSIONS * 

ORGANIZATION: L E V I S  RESEARCH CENTER 

RTOP NO. 1 8 0 - 0 6 - 5 0  TITLE:  ANALYSIS OF ADVANCED PROPULS'ION SYSTEIUIS 
REQUIREHENTS 

ORGANIZATION: GODDARD SPACE FLIGHT CENTER 
MONITOR: SQUIRES,  R ,  K, TEL. 3 0 1 - 9 8 2 - 4 4 4 6  
TECHNICAL SUBHARP 

A CONTINUING PROGRAM H A S  BEEN UNDERWAY FOR SEVERAL YEARS AIMED 
&T EVALUATING AND ANALYZING THE CAPABILITY O F  EXISTING AND PROPOSED 
PROPULSIVE SYSTEMS F O R  ACCOBPLISHING PLANNED OR PROPOSED AUTOBATED 
MISSIONS, THE THEORYB ANALYTICAL APPROACHES A N D  COMPUTER 
IMPLEHENTATION OF THE TASK NECESSARY TO CONDUCT T H I S  WORK HAVE BEEN 
PURSUED AT PRINCETON UNIVERSITY, AEROSPACE SYSTEMS LAB. CURRENT 
EFFORTS ARE DIRECTED AT EXTENDING THE C A P A B I L I T I E S  O F  THESE TOOLS B S  
WELL AS THE USE O F  THE TOOLS ALRERDY DEVELOPED TOUARD THE GENERATION 
OF M I S S I O N  DATA F O R  A BROAD RANGE O F  KISSPONS AND UPDATING NBSA'S 
LAUNCH VEHICLES ESTIPIATING FACTORS BOOKLET F O R  SOLAR ELECTRIC 
PROPULSION, COMPARISONS ARE BEING MADE BETWEEN H I G H  A N D  LOW THRUST 
MISSIONS TO ESTABLTSH WHICH I S  THE PREFERRED SYSTEM. 

RTOP NO. 180-06-51 T I T L E :  M I S S I O N  REQUIRE ENTS F O R  PTUCLEAR ELECTRIC 

ORGANIZATION: J E T  P R O P U L S I O N  LABORATORY 
NONITOR: HEEKS, P, 9. TEL, 2 1 3 - 3 5 4 - 2 5 4 6  
TECHNICAL SUPIMARY 

CONSEQUENCE OF U T I L I Z I N G  NUCLEAR REACTOR POWER - ELECTRIC PROPULSION 
TO PROVIDE P R I  E PROPULSION ABOARD PLANETARY SPACECRAFT WITH EMPHASIS 
ON DETERMINING UNIQUE MISSLON FEATURES, PAYLOAD CAPABILITY, LAUNCH 
VEHICLE A N D  SPACECRAFT INTEGRATION PROBLEMS A N D  SOLUTIONS, GROUWD 
SUPPORT AND PRELAUNCH TESTING REQUIREMENTS, RESTRICTIONS DUE TO RAWGE 

SPACECR APT 

THE OBJECTIVE O F  T H I S  TASK I S  TO INVESTIGATE THE DIRECT 
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SAFETY, A N D  OVERALL Eal-fSSION COSTS. T H I S  TASK I L L  SUPPLEHENT OVERALL 
SPACECRAFT DESIGN STUDPES PRES NTLY BE'ING CONDUCTED 
EHPHASHZE THE PROPULSION SYSTE I T S E L F ,  THE PROGRA 
CONDUCTED PRIMARILY UNDER INDUSTRY STUDY COYTRACTS SUPPLEMENTED BY 
IPJ-HOUSE SUPPORT ANALYSES, 

BTOP NO- 180-06-52 T I T L E :  LAUNCH VEHICLE CONCEPTS AND ANALYSIS 
ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR: TEL. 703-827-3285 
TECHNICAL SU 

THE F E A S I B I L I T Y  OF U S I N G  A LAUNCH VEHICLE WITH A S P I N - S T A B I L I Z E D  
FINAL STAGE TO ACHIEVE LUNAR ORBIT. A N  INVESTTGATION WILL IDENTIFY 
ALLOWABLE TOLERANCES ON I N J E C T I O N  ERRORS TO INSURE ENTRY INTO THE 
LUNAR SPHERE O F  INFLUENCE, THE TRANSLUNAR TRAJECTORY WHICH I S  LEAST 
S E N S I T I V E  TO THESE ERRORS ON LUNAR ARRIVAL CONDITIONS A N D  BODY 
ATTITUDE DEVIATIONS I N  THE V I C I N I T Y  O F  THE MOON. B. TO EXTEND THE 
SUCCESSFUL DESIGN P R I N C I P L E S ,  EXPERIENCE, A N D  OPERATIONS TECHNOLOGY 
OF THE SCOUT BOOSTER SYSTEM BY MODIFICATIONS WHICH WILL ENHANCE I T S  
CURRENT CAPABILITY A N D  COST EFIECTIVENESS,  THE BROAD STUDY WILL 
EVALUATE CONFIGURATIONAL CHANGES I N  TERMS O F  PERFORHANCE, COST, BND 
SCHEDULED PHASE-IN WITH THE PRESENT SYSTEM. C. TO PPOVIDE A 
TRAJECTORY ANALYSIS TOOL ENABLING A MORE R A P I D  A N D  R E A L I S T I C  
DETERMINATION OF THE ACTUAL ROCKET MOTOR PERFORHANCE, A N Y  
OFF-NOMINAL S Y  STEM PERFORBANCE OR SYSTEM CONSTANTS WILL ALSO BE 
REVEALED, T H I S  WILL BE O F  SPECIAL VALUE I N  EVALUATING NEW 
CONFIGURATIONS, 

THE FOLLOWING P R O G R A N S  WILL BE ACCOMPLISHED. A .  TO DETERMIWE 

RTOP NO. 1180-06-53 TITLE:  LAUNCH OPERATIONS WITH UPPER STAGES 
CONTAINING FLUORINE 

ORGANIZATION: J O H N  F, KENNEDY SPACE CENTER 
MONITOR: TRITTO,  J. TEL. 305-853-9136 
TECHNICAL SUMMARY 

LAUNCH OPERATIONS PROCEDURES, PRECAUTIONS, EQUIPMENT, A N D  F A C I L I T I E S  
TO SUPPOBT LAUNCH UPPER STAGES CONTAINING FROM 3 TO 15 THOUSAND 
POUNDS OF FLUORINE I N  THE PROPELLANTS O N  THE THRUST AWGNENTED TFIOR 
FROM COMPLEX 17 A N D  THE TITAN 111-D/CENTAUR FROM CONPLEX 4 0 ;  A N D  T O  
PROVIDE DETAILED ESTIEATES OF THE ONE TIPIE COSTS A N D  SCHEDULES TO 
HAKE THE CHANGES A N D  DETAILED ESTIMATSS OF THE INCREASED RECURRIWG 
COSTS A N D  GROUPJD OPERATIONS TIME TO CONDUCT THE LAUNCHES. 

THE PURPOSE OF T H I S  WORK I S  TO IDENTIFY '?RE OPTIPIUN CBANGES TO 

RTOP NO. 1180-06-60 TITLE:  PLANNING RESEARCFT I N  THE AREA O F  LAUNCH 
VEHICLE ANI)  PROPiJLSION P R O G R A N S  

ORGANIZATION: N A S A  HEADQWARTERS 
MONITOR: LAM, B. C. TEE, 2 0 2 - 9 6 2 - 4 5 5 3  
TECHNICAL SU 

UNDER T H I S  PROCUREMENT, DOCUMENTS ARE ASSEWBLED A N D  NATNTAINED, 
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A N D  STUDIES ARE CONDUCTED TO A I D  NASA O S S R  LAUYCH VEHICLE A N D  
PROPULSION P R O G R A  S D I V I S I O N  IN SATTSPYING I T S  B E S P O N S I B I L I T T E S  FOR 
PEAWRING B R D  EAlNTAfNTNG A N  ECONOHTCAL A N D  RELIABLE SPACE 
TRANSPORTATION SYSTEN F O R  FUTIYR'E OSSA, OTHER N A S A ,  OTFTER U,  S ,  
GOVERNMENT, FOREIGNI A N D  COYMERCIAL DONESTIC USERS, DOCUBENTS ARE 
HAINTATNED THAT PROVIDE DATA A N D  OTHTR TNPORMATION OW SPACE 
TRAWSPORTATION SYSTEM PERFORMANCE, M I S S I O N  ANALYSIS, SPACE 
TRANSPORTATION SYSTEM R E L I A B I L I T Y ,  A N D  SPACE TRANSPORTATION SYSTXH 
COSTS. STUDIES ARE PERFORRED TO: 1. DETFQMINE THE LIKELY RANGE OF 
FUTURE REQUIREMENTS F O R  LAUNCH VEHICLES; 2 ,  EVALUATE NEV SPACE 
TRANSPORTATION SYSTEU CONCEPTS AND RELATED T E  BNOLOGY; 3. ANALYZE 
PRESENT A N D  FUTURE SPACE TRANSPORTATTON SYSTE C A P A B I L I T I E S  I N  TERMS 
OF REQUIPEMENTS; 4, CONTINUE TO I H P R O V Y  A N D  APPLY METYODS FOR 
ESTINATING FUTURE SPACE TRANSPORTATION SYSTEM COSTS; 5, ANALYZE THE 
EFFECT O F  SPACE TRANSPORTATION SYSTEM COMPOSITTON A N D  PROJECTED 
R I S S I O N  PLANS ON PROJECTED SPACE TRANSPORTfiTION SYSTEPS COSTS; 6 ,  
PROVIDE ECOBOHIC AS WELL AS TECHNICAL INFORVATION A N D  ANALYZES TO 
SERVE AS A B A S I S  F O R  COMMUNICATING TECHNOLOGY NEEDS TO OART A N D  N A S A  
CENTERS; ARD 7. GENERATE TRAJECTORIES A N D  OTHER TNFORMATTON TO 

REQUIRED. 
ISSIOW ANALYSES AND OTSER MISSTON PLANPJING A C T I V I T I E S  AS 

RTOP Hoe 180-06-60 T I T L E :  PAYLOAD EXPERIMENT PACKAGE (PEP)  
ORGANIZATION: GODDARD SPACE FLIGHT CENTER 
MONITOR: HALTERMANW, F. TEL. 301-982-6113 
TECHNICAL SUMMARY 

PROGRAB 180-17-01, H A S  LED TO THE S U B M I S S I O N  BY THE MCDOWNELL DOUGLAS 
COMPANY O F  A PAYLOAD EXPERIMENT PACKAGE F E A S I B I L I T Y  STUDY. TFE STUDY 
CONTAINS I N I T I A L  DESIGNSB CONCLUDES THAT THE BASIC CONCEPT O F  PE? I S  
TECHNICALLY SOUND, A N D  THAT FINAL DESIGN I S  THE NEXT LOGICAL PHASE 
TOWARDS IMPLEMENTATION. I N I T I A L  F U N D I N G  OF THE FINAL DESIGN EFFORT 
H A S  BEEN ACCOMPLISHED THROUGH TRANSFER OF LEFT-OVER PAC F U N D S ,  

TRE SUCCESSFUL COMPEETlON OF THE PASSIVE ATTTTUDE CONTROL (PAC) 

RTOP N O ,  150-11-51 TITLE:  PREDICTION OF SPACECRAFT DYNAKIC 
STRUCTURAL LOADS 

ORGAWIZATION: YET PROPULSION LABORAT9RY 
BONITOR: HEEKS, P. TEL, 2 1 3 - 3 5 4 - 2 5 4 6  
TECHNICAL S U  

SPACECRAFT I S  A RATTER O F  MUTUAL CONCERN TO SPACECRAFT MANAGEBENT A H D  
LAUNCH VEHICLE BANAGEMENT. I T  I S  BECOMING GENERALLY RECOGNIZED TBAT 

ORE THIN A '@BLACK BOXqp VIBRATION TEST SPECIFICATTON I S  REQUIRED FOR 
THE STRUCTURAL DESLGg OF THE SPACECRAFT, IN ADDITION TO SPACECRAFT 
NEEDS, ASSURANCE I S  ALSO REQUIRED TKAT THE STRUCTURE OF THE LBUNCFI 
VEHICLE A N D  THE CHARACTERISTICS O F  I T S  FLIGHT CONTROL SYSTEN ARE 
COFSPATIBLE I T H  A HEW PAYLOAD, THE PRINCIPAL OBJECTIVE O F  T H I S  TASK 
1s TO IJSE INFORRATION AVAILABLE FROM FLIGHT PROGRAM A C T I V I T I E S  A N D  
SELRTED STUDIES A N D  SYNTHESIZE A N  APPROACH DIRECTED TOWARD IHPROVTNG 
THE EARL'S PREDICTION O F  C R I T I C A L  LOADINGS OB THE ENTIRE SPACE VEHICLE 

THE ESTABLISHMENT OF STRUCTURAL DESIGN LOADS F O R  A NEW 
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D U R I N G  THE LAUNCH PHASE, I N I T I A L  EEPHASIS WILL BE PLACED O N  ANALYSTS 
O F  EXISTING FLIGHT DATA. THROUGH COORDINATE AMONG LERC, GSFC, A N D  
J P L ,  UNIQUE SETS OF ACCEEERATION-TIME H I S T O R I E S  HAVE BEEN OBTAINED 
D U R I N G  F I V E  LAUNCHES OF ATLAS/CENTAUR ROOSTED SPACECRAFT, THE DATA 
ARE UNIQUE BECAUSE THEY ARE PHASE-COHERENT A N D  PERMIT THE SYNTHESIS 

E H I S T O R I E S  O F  THE S I X  COMPONENTS OF RIGTD BODY MOTION I N  A 
FT/LAUNCH VEBICLE ADAPTER, THESE DATA, WITH 
ENSIONAL MATHEMATICAL MODELS O F  THE SPACE 

VEHICLE, WILL BE ANALYZED AND A COMPARISON O F  CALCULATED A N D  MEASURED 
FORCING FUNCTION WILL BE MADE. THE FORCTNG FUNCTION, I N  TURN, CAN BE 
TREATED STATISTICALLY A N D  USED TO PREDICT THE LOADS THE LAUNCH 
VEHTCLE IMPOSES ON A NE SPACECRAFT. CONSIDERATION O F  THE DATA A N D  
ANALYSIS TECHNIQUE I L L  ULTIMATELY LEAD TO A PROPOSAL FOR B DATA 
ACQUISITION PLAN WHICH INCLUDES THE FLIGHT INSTRUMENTATION, ANALYSIS 
TECHNIQUE, S T A T I S T I C A L  TREATMENT A N D  APPLICATION TECHNIQUES, THE 
AVAILABLE DATA WERE ACQUIRED BY COOPERATIVE EFFORTS AMONG J P L ,  LERC 
A N D  GSFC,---- 

RTOP NO, 180-17-50 TITLE:  ASTRIONIC SYSTEMS EVALUATION 
ORGAVIZATION: GODDARD SPACE FLIGHT CENTER 
MONITOR: BECKHAM, J.  M. TEL. 3 0 1 - 9 8 2 - 6 3 5 6  
TECHNICAL S U H H A R Y  

ON GYROS A N D  ACCELEROMETERS, DEGRADATION O F  THE PERFORHANCE O F  THESE 
COMPOPJENTS WILL RESULT. I N  ADDITION, THE TOTAL SYSTEM M A Y  EXPERIENCE 
DYNAMIC ERRORS DUE TO THE SIWULTANEOUS PROCESSING O F  SENSOR OUTPUTS 
D U R I N G  VIBRATIONAL INPUTS, THESE FACTORS ARE ESPECIALLY C R I T I C A L  I N  
A STRAPDOWN GUIDANCE SYSTER, I N  ASSESSING THE ACCURACY OF A 
PARTICULAR SYSTEM, I T  I S v  THEREFORE, NECESSARY TO CONSIDER BOTH THE 
DYNAHIC ERROR A N D  THE LAUNCH VEHICLE ENVIRONMENT AT THE SYSTEE 
MOUNTING LOCATION, THE SPIN S T A B I L I Z E D  MODE OF A THIRD STAGE 
REQUIRES THE DEVELOPMENT O F  A S P E C I A L  ANTENNA F O R  H I G H  QUALITY 
TELEMETRY DATA RECEPTION. A PROGRAM H A S  BEEN UNDERTAKEN TO STUDY, 
FABRICATE, A N D  FLIGHT TEST A N  S-BAND ANTENNA CONFIGURATION O N  THE 
DELTA THIRD STAGES, A STUDY TO ANALYZE THE BEHAVIOR O F  SEVERAL 
PROPOSED S I M P L I F I E D  GUIDANCE SCHEMES F O R  S P E C I F I C  ADVANCED UNMANNED 
MISSIONS I N  A N  ATTEMPT TO ESTABLISH THE C R I T E R I A  ON WHICH A JUDGEMENT 
WAY BE MADE ABOUT THE RELATIVE MERITS OF ONE HODE OVER ANOTHER, THE 
STUDY SHOULD RESULT I N  THE DEVELOPMENT O F  DESIGN INFORFIATION FOR 
ADVANCED GUIDANCE SYSTEMS, THERE E X I S T S  A NEED FOR LOW THRUST 
INTERPLANETARY COMPUTER PROGRAMS WHICH PROVIDE THE ANALYST WITH THE 
CAPABILITY TO STUDY MISSIONS SUBJECT TO SUCH R E A L I S T I C  ENGINEERING 
CONSTRAINTS AS (1) ACCURATE PROPULSION SYSTEN MODELS, (2)  VEHICLE A N D  
MISSION DEPENDENT POINTING A N D  STEERING REQUIREMENTS AND ( 3 )  
ENVIRONMENT DISTURBANCES, UNDER T H I S  TASK SUCH PROGRAMS ARE BEING 
DEVELOPED. SPECIFICALLY P R O G R A M S  ARE UNDER DEVELOPMENT F O R  (1) 
APPROXIMATE ERROR ANALYSIS A N D  (2  SIMULTANEOUS OPTIMIZATION OF 
TRAJECTORY A N D  PZiOPULSION SYSTEM. 

DUE TO THE EFFECTS OF LINEAR A N D  ANGULAR VIBRATION ENVIRONMENTS 



RTOP N O ,  180-17-50 T I T L E :  ASTRIONIC/A I O N I C  SYSTEM PERFOREANCE 
EVALUATION 

ORGANIZATION: BARSHALL SPACE FLIGHT CENTER 
ON1 TOR : CRAWFORD, R e  TEE. 2 0 5 - 4 5 3 - 0 4 8 0  
ECHNICAL SUMMARY 

EFFECTIVENESS EVALUATION TECHNIQUES ARE BEING DEVELOPED THAT CAN 
BE USED I N  SYSTEM EVALUATION O F  ASTRIONIC/AVIONIC SYSTE 
DEVELOPmEWT PROCEEDS, OTHER VEHICLE SYSTEMS A N D  PAYLOAD 
INCLUDED. THE TECHNIQUES PROVIDES A HEASURE OR INDEX O F  SYSTEH 
PERFORMANCE AND MAKES USE OF SYSTEH PARAMETERS, SUCH A S  
POWER, R E L I A B I L I T Y  AND ACCURACY. THE EFFECTIVENESS EVAL 
TECHNIQUES ARE IHPLEMENTED O N  A COESPUTER TO PROVIDE VARIOUS LEVELS O F  
SYSTER EVALUATION. THESE LEVELS OF EVALUATION INCLUDE S E N S I T I V I T Y  
ANALYSIS AND A lrlETHOD S I H I L A R  TO STEEPEST DESCENT FOR OPTIMUH SYSTE 
SELECTION, 

RTOP NO. 180-17-50 T I T L E :  ASTRIONICS SYSTEMS 
ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR: DRALEYff E. C. TEL. 703-827-3285 
TECHNICAL SUMMARY 

CONTROL SYSTEM CONCEPT FOR APPLICATION TO THE FIHAL STAGE OF A LAUNCH 
VEHICLE, BASED OB TRADE-OFF STUDIES,  STABTLITY A N D  CONTROL ANALYSES, 
GUIDANCE A N D  TRAJECTORY ERROB EVALUATIONS, A N D  A PRELIPIINARY DESIGN 
UT'ILIZING THE CONCEPT SELECTED. TRADE-OFF STUDIES WILL EMPHASIZE 
VERSATILITY OF USE I N  SATISFYING VARIED MISSION REQUIREMENTSB 
CAPABILITY FOR IMPROVING VEHICLE OVERALL PERFORMANCE ACCURACY, A N D  
MINIMAL IMPACT ON VEHICLE LNTERFACE CHANGES, SYSTEM WEIGHT, A N D  COST 
O F  IMPLEMENTATION. ALSO, A SURVEY OF INDUSTRY A N D  GOVERNMENT 
AGENCIES WILL BE CONDUCTED TO DETERMINE THE AVAILABILITY OF A 
STATE-OF-THE-ART I N E R T I A L  GUIDANCE (MINIATURIZED GTPSBAL OR 
STRAP-DOWN, CONVENTIONAL GYROS OR LASER GYROS)  SYSTEMS WHICH COULD BE 
UTILIZED I N  LAUNCH VEHICLES OR AIRCRAFT, EVALUATION POINTS WILL BE 
WEIGHT, VOLUBE, COST, EASE O F  MAINTENANCEff R E L I A B I L I T Y ,  AND ACCURACY. 

A F E A S I B I L I T Y  STUDY WILL BE CONDUCTED TO DEFINE A GUIDANCE A N D  

RTOP NO. 180-17-52 TITLE:  SYSTEES AND TRAJECTORY ANALYSIS 
ORGANIZATION: MARSHALL SPACE FLIGHT CENTER 
MONITOR: CRAWFORD, R .  TEL,  2 0 5 - 4 5 3 - 0 4 8 0  
TECHNICAL S U M H A R Y  

FUNCTIONS ON THE NAVIGATION ERRORS OF INERTIAL GUIDANCE SYSTEIIS, 
APPROACH: THE APPROACH SHOULD CONSIST OF, BUT NOT BE L I M I T E D  TO: I, 

OBJECTIVE: TO DETERMINE THE EFFECTS OF POWERED FLIGHT FORCING 

DEFINE A R E A L I S T I C  DYNAMIC-ERROR NODEL RELATING LINEAR AND ANGULAR 
VEHICLE VIBRATIONS TO THE OUTPUTS OF SELECTED GYROS AND 
ACCELEROMETERS, 2 .  EXTEND THE S T A T I S T I C A L  EVALUATION OF PROPAGATED 
NAVIGATION ERROR FOP TYPTCAL SYSTE S A N D  MISSIONS T O  INCLUDE ON-BOARD 
COMPUTER HARDWARE A N D  SOFTWARE ERRORS. 3. DETERMINE HOW TO 
CHARACTERIZE ACTUAL VEHICLE VIBRATION I N  A R E A L I S T I C  BANNER F O R  USE 
IN S T A T I S T I C A L  EVBLUATION O F  NAVIGATION ERRORS. N A S A  RELBTED 
ACTIVITY: THE DELTA PROJECT O F F I C E ,  GSFC, I S  PROCURING A STRAPDOWN 



INERTIAL GUIDANCE SYSTEE FOR USE OW FUTURE DELTA LAUNCHES, A S  PART 
OF THE IN-FLIGHT TEST PROGRAM., VIBRATION INPUTS TO THE INSTRUMENTS 
WILL BE MEASURED, A N D  A N  ATTE P T  WILE BE MADE TO CORRELATE THESE 
VIBRATIONS TO G Y R O  A N D  ACCELEROHETER OUTPUTS. 

RTOP NO, 180-17-53 TITLE:  DYNA I C  T E S T S  OF INERTIAL SENSORS 
ORGANIZATION: CE FLIGHT CENTER 
NONITOR : TEL, 2 0 5 - 4 5 3 - 0 4 8 0  
TECHNICAL SUMMARY 

SENSORS DESIGNED F O R  ASTRIONICS APPLICATIONS, APPROACH 
DETERMINE THE S U I T A B I L I T Y  O F  EXISTING METHODS A N D  E Q U I P  
DYNAMIC TESTS O F  I N E R T I A L  SENSORS DEVELOPED AS EXPERIMENTAL 
PROTOTYPES FOR ASTRIONICS APPLICATIONS. 2. DEVELOP THE NECESSARY 
TEST DATA REDUCTION METHODS, 3, EVALUATE THE SENSOR COEFFICIEBTS OF 
DESIGNATED ERROR MODELS F O R  ASTRIONICS SYSTENS, WITH A N D  WITHOUT A N Y  
ERROR COMPENSATION EQUIPMENT, 4. CONDUCT PERFORMANCE TESTS WITH THE 
INERTIAL SENSORS COMBINED INTO A N  ASTRIONICS SENSOR PACKAGE. N A S A  
RELATED ACTIVITY: A PROGRaM TO DEVELOP TEST METHODS A N D  TECHNIQUES 
FOR EVALUATIBG STRAPDOWN I N E R T I A L  SENSOR COEFFICIENTS W A S  CONDUCTED 
BY ERC URDER CONTRACT NAS12-678 WITH THE ANALYTICAL SCTENCES 
CORPORATION OF WINCHESTER, MASSACHUSETTS,---- 

OBJECTIVE: TO DETERMINE THE PERFORHANCE QUALITY OF INERTIAL 

RTOP NO. 1 8 0 - 1 7 - 5 4  T I T L E :  GUIDANCE COMPUTER TECHNOLOGY 
ORGANIZATION: MARSHALL SPACE FLIGHT CENTER 
MONITOR : CRAWFORD, R .  TEL, 2 0 5 - 4 5 3 - 0 4 8 0  
TECHNICAL SUHMARY 

THE C O N I N G  DECADE OF VIGOROUS SPACE ACTIVITY BY N A S A  A N D  OTHER 
ORGANIZATIONS WILL REQUIRE AY INCREASINGLY RELIABLE LAUNCH VEHICLE 
FAMILY. T H I S  INCLUDES THE DEVELOPRENT O F  TECSNOLOGY TO PROVIDE 
FLEXIBLS A N D  RELIABLE GUIDANCE COMPUTATION FOR FUTURE SPACE MISSIONS,  

L I F E T I M E S  UP TO F I V E  YEARS F O R  LONG DURATION EARTH OHBTTAL A N D  
PLANETARY N I S S I O N S  ARE TO BE EMPHASIZED. DIGITAL LOGIC, C I R C U I T S  A N D  
PACKAGING TECHNIQUES ARE TO BE DEVELOPED TO MEET THE R E L I A B I L I T Y  A N D  
EYVIRONMENTAL CONSTRAINTS O F  THESE ADVANCED MISSIONS, EEPHASIS WILL 
BE GIVEN TO CONTINUATION O F  RESEARCH I N  HODULAR COMPUTER 
CONFIGURATIONS INCLUDING EVALUATION OF A IYODULAR COHPUTER BREADBOARD 
WHICH H A S  BEEN DEVELOPED A N D  FABRICATED BY NASA9S ELECTRONTCS 
RESEARCH CENTER. EXISTING SOFTWARE WILL BE REFINED A N D  EXPANDED ABD 
NEW SOFTWARE DEVELOPED I N  THE AREAS O F  FAILURE DETECTION, SWITCHING 
CQNTROL, A N D  RECOVERY. THE CULBINATION O F  THESE DEVELOPMENTS A N D  
EVALUATIONS WILL RESULT I N  THE FABRICATION OF A PROTOTYPE NODULAR 
COflPUTER SYSTEM UTILIZTNG L S I  TECHNOLOGY, ASSOCIATED SOFTWARE WILL 
BE DEVELOPED CONCURRENTLY. 

H I G H  PERFORHANCE DATA PROCESSTNG CONFIGURATIONS WITH USEFUL 
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RTOP NO,  180-19-50 TTTLL'E: REACTION CONTROL SYSTEMS 
ORGANIZATION: LANGLEY RESEARCH CENTER 
NOWITOR: DRALEY. E, C, TEL,  703-827-3285 
TECHRICAL SUEIHARY 

NECESSaRY MODIFICATIONS TO A TYPICAL REACTION CONTROL SPSTER PELBTIVE 
TO WEIGHT. SPACE, A N D  OPERATION, IHCLUDING STRUCTURAL-CONTROL SYSTEH 
COUPLING, POSSIBLE CHANGES TO A TYPICAL GUIDRNCE SPSTSR DESIGN A N D  
PERFORFIANCE PARAMETERS AS B RESULT O F  THE CONTROL SYSTEM 
MODIFICATIONS WILL RE INVESTIGATED, ALSO, DESIGNp DEVELOPMENT, AFID 
QUALIFICATION FOX FLIGHT WILL BE DONE O N  A FINAL STAGE SOLID ROCKET 
PlOTOR THAT WILL E'NABLLE A SPACE LAUNCH VFHICLE TO HAVE A PARKIWG ORBIT 
CAPABILITY. STUDY AWD DEMONSTRATION WILL BE DONE OW TRE ROCKET EIOTOR 
COMPONENTS, NOZZLE, CASE, PBOPELLAWT, A N D  IGrJITER TO ELIYINATE A N Y  
DEGRADING O F  THESE COWPONENTS D U R I N G  COOL DOWN A N D  REHEATIFJG OF THESE 
CORPONENTS D U R I N G  THE SECOND F I R I N G ,  DESIGNI DEVELOPMENT, A N D  
QUAEIFICATION WILL AESO BE DONE FOR THE QUENCH A N D  RE-IGNITTON 
SYSTEMS, T H I S  CAPABILITY WILL PROVIDE ADDITIONAL VERSATILITY OF USE 
I N  SATISFYING VARIED P5JEISSION REQUIRE ENTS WITH H I N I R R L  IPIPACT ON 
VEHICLE IHTERFACE CHANGES, SYSTEH VEIGHT, B N D  COST O F  IMPLEP'IENTRTION, 

A STUDY WILL SELECT A THRUST REDUCTION METBOD A N D  TDENTIFH TFIE 

RTOP NO, 180-24-5 '8  TITLE: ENGINEERING INSTRUMENTATTON 
ORGANIZATION: J E T  PROPULSTO'N LABORATORY 
HONITOR: EEKS, P, 4, TEL, 2 1 3 - 3 5 4 - 2 5 4 6  
TECHNICAL STIIESNARY 

T H I S  IS AN APPLIED RESEARCH PROGBAPl DESIGNED TO DEVELOP ARD 
DERONSTRATE NOW-DESTRUCTIVE TEST TECHNIQUES F O R  ELECTRO-EXPLOSIVE 
DEVICES. TNSTRUMENTATTOW I S  BEING DEVELOPED TO MEASURE THE THERMAL 
CSBRACTERISTICS O F  THE BRIDGEWIRE A N D  I T S  S U R R O U N D I N G S ,  T H I S  
TNPORMATION WILL BE U T I L I Z E 0  TO EVALUATE THE INTEGRITY O F  THE DEVICE 
BY IDENTIFYING EWISTTNG ANOWOLIES, DEVICES WITH KNOWN AWOPIOLIES % I L L  
RE TESTED TO CORBELATE THE DATA WITH PKRTICULAR TYPE OF DISCREPAWCIES 
SUCH AS POOR BRIDGE WIRE WELDS A N D  INTINACY OF THE EXPLOSIVE TO THE 
BRIDGEWIRE, TEE RESULTS OF T H I S  EFFORT SHOULD P E R R I T  olEANINGFUL 
XN-PROCESS A N D  ACCEPTANCE INSPECTION OF EACH DEVICE REDUCING THE 
NUYBER OF DEBTCES THAT HUST BE DESTFUCTIVELP TESTED TO ATTAIN A 
REQUIRED LEVEL OF CONFIDENCE, 

RTOP NO. 180-3"950 T I T L E :  TANKAGE E TANKAGE MATERTAES DEVELOP 
A N D  EVAEUATION 

ORGANIZATION: LEWIS RESEARCH CENTER 
HOWITOR :: SWITH, G. T, TEL, 2 1 6 - 4 3 3 - 4 0 0 0  
TECHNTCAL SUB 

THE WORK CONDUCTED UNDER T H I S  RTOP WILL BE DIRECTED TOWBRD 
P Q O V I D I N G  DATA, DESIGN TECHRIQUES, A N D  APPLIED TECHNOLOGY USEFUL I N  
TRE DESIGN O F  LOW COST, H I G H  PERFORRWNCE, RELIABLE PRESSURE VESSELS 
FOR SPACE VEHZCEES, BOTH HETALLIC A N D  F I L A  ENT-WOUND COBPOSITE 
VESSEL TECHNOLOGIES WILL BE O F  INTEREST,  INVESTIGATION O F  THE USE O F  
FRACTURE MECHANICS F O R  P'IATERfaL SELECTION, P R O O F  TESTING, 

ENT OF OPERATIONAL CONDITIONSp A N D  PREDICTION O F  
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OPERATIONAL L I F E  WILL BE ONE IWPORTANT AREA O F  WORK, I N  T H I S  SAKE 
AREA, INSPECTION O F  MATERIWES BY SELECTED 3OWDESTRUCTIVE TESTING 
TECHNIQUES TO QUANTITATIVELY RESOLVE FLAW S I Z E S  A N D  GEO ETRTES B I L L  
BE EVALUBTED. FILAMENT-WOUND COMPOSITE PRESSURE VESSELS FOR 
CONTATNHENT O F  CRYOGENIC FLUIDS WILL ALSO BE DEVELOPED A N D  
DEHONSTRATED, DESIGN DATA F O R  REQUIRED METALLIC LTNEBS AND FOR THE 
FILAMENT-WOUND COEPOSITE SHELL WILL BE OBTAINED OVER A TEBPERATURE 
RANGE DOWN TO M I N U S  4 2 3  DEGREES F, 

RTOP NO. 180-31-51 TITLE:  INTEGRATION O F  THE H - 1  ENGINE TO THE UBT 
THOR 

ORGANIZATION: GODDARD SPACE FLIGET CENTER 
MIOXITOR: HALTERMANN, R ,  e, TEL, 3 0 1 - 9 8 2 - 4 2 5 8  
TECHNICAL SUWMARY 

A DETAILED DESIGN EFFORT WILL BE CONDUCTED BY THE MCDOBNELL 
DOUGLAS COMPANY (MDAC) AND THE ROCKETDYNE D I V I S I O N  OF TYE NORTH 
AMERICAN ROCKWELL COMPANY T O  INTEGRATE THE SATURN I - B  H-1 ENGINE TO 
THE UNIVERSAL BOATTAIL (UBT THOR. THE HARSHALL SPACP FLIGHT CENTER 
WTLL A S S I S T  THE G O D D A R D  SPACE FLIGHT CENTER I N  T H I S  EFFORT. THE 
DETAILED DESIGN EFFORT WILL ENTAIL THE SECURING O F  FIRM QUOTES FROM 
BOTH CONTRACTORS FOR THEIR RESPECTTVE POYTIONS 07 THE TOTAL 
INTEGRATION PROGRAM4.  BACKGROUND INVESTIGATIONS UNDERTAKEN BY THE 
GODDARD SPACE FLIGHT CENTER I N  THE FROB O F  A N  ENGINEERING F E A S T B I L I T Y  
STUDY A N D  COST ANALYSIS SUBSTANTIATE THE VALIDITY F O B  I N I T I A T I N G  T H I S  
TFFORT, THE ENGINEERING STUDY CONCLUDED THAT THE INTEGRATTON OF H - 1  
ENGINE TO THE WET THOR IS TECHNICALLY FEASIBLE WITH CERTAIN 
MODIFICATIONS TO BOTH S I D E S  O F  THE INTERFACE. THE COST ANALYSIS 
DETERMINED THAT APPROXIM4TELY 21 H'ILLION DOLLARS COTJLD BE SAVED OVER 
B F I V E  YEAR PERIOD THROUGH THE DEPLOPNENT OF T H I S  E X I S T I N G  EWGfNE. 
MOTIVATING T H I S  EFFORT ARE 39 SURPLUS H-1 ENGINES I N  THE MARSHALL 
SPACE FLIGHT CENTEROS INVENTORY RESULTING FROM A N  EARLY TERMINATION 
O F  THE SATURN I - B  P R O G R A H U I .  TIiE UTILIZATION O F  THESE SURPLUS ENGINES 
WILL EFFECT A COST S A V I N G S  TO THE GOVERNNENT A N D  AT THE SARE TIME 
INCREASE THE PERFORMANCE OF THE TPOR BOOSTER, 

RTOP NO,  180-31-52 T I T L E :  SPACECRAFT L I Q U I D  PROPULSION TECHNOLOGY 
ORGANIZATIOB: 9 E T  PROPULSION LABORATORY 
MONITOR: WEEKS, P, J, TEL. 2 1 3 - 3 5 4 - 2 5 4 6  
TECHNICAL S U N N A R Y  

MULTIPLE F I R I N G S  D U R f N G  A LONG-DURATION (ONE DECADE) M I S S I O N ,  A N D  THE 
INTERFACE CONSTRAINTS PLACED U P O N  THE PROPULSION SYSTEiVI WHICH A P I S E  
FROM INTEGRATING THE SYSTEM WITH THF ATTITUDE PROPULSION SPSTZW A N D  

UPON THESE REQUIBEWENTS, THE DESIGN, FASRICATION AYD TEST O F  A 
PROTOTYPE SYSTEM WILL BE CONDUCTED I N  OPDER TO DETERHIWE FEASTBTLITY 
BND DISCOVER ANY UNFORESEEN SYSTEM OR ENVIRONFIENTAL INTERACTIONS. 
EXISTING COMPONENTS WILL BE USED AS AVAILABLE, THE TECHNOLOGY 
EVOLVING F R O B  T Y I S  WORK WILL DIRECTLY SUPPORT T 9 E  THERNGELECTRIC 
OUTER PLANET SPACECRAFT ('FOPS) ADVANCED DFVELOPMENT, A FUETHEF 

THE REQUIREMENTS FOR A WIDCOURSE P B o P u L s r o N  SYSTEN CAPABLE OF 

OTHER SYSTEWS OF A N  ADVANCED SPACECRAFT WILL BE DETERHINED, BASED 
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OBJECTIVE I S  TO DESIGN, FABRICATE, DEHONSTRATE, A N D  DEVELOP TO FLIGHT 
PROTOTYPE STATUS W 1000 L B ,  SUB F BIPROPELLANT ROCKET ENGINE F O R  
UNRAEJHED PLANETARY SPACECRAFT APPLICATIONS, THE ENGINE WILE USE 
EWRTH STORABLE PROPELLANTS ( 3 2 0 4  I T H  HBH OR N 2 H 2 ) ,  WILL BE CAPABLE 
OF OPERBTIWG FOR '8000 SECONDS I N  NE CONTINUOUS BURN, AND B I L L  BE 
CAPABLE O F  A ~ I ~ I ~ U ~  OF 6 RESTARTS. I T  I S  PLANNEI) TO DEVELOP AND 
DEHONSTRATE THE ENGINE BY 1972, S O  THAT I T  CAN BE INCORPORATED INTO 
SPACECRAFT SCHEDULED FOR LAUNCH A S  EARLY AS '1975, I B  ADDITION THE 
EVALUATION OF THE HIGH-THRUST, THROTTEEABSE HYDRAZINE ENGINES BILE BE 
COHPLETED B EXPOSING A N D  OLVING A N Y  UNFORESEEN OPERATIONAL PROBLEMS 
ASSOCIATED I T H  THRUST CRA BER/THROTTLE V LVE COPIBINATIONS, 
BEGINNING I FY072 A N  EFFO T ON IHPROVED BIN PROPULSION FOR 
SPACECRAFT WILL BE STARTED. T H I S  WILL BE STRUCTURED L I K E  THE 
MONOPROPELLANT UBIT FOR TEN-YEAR H I S S I O N S B  BUT WILL CONCENTRATE OH 
IMPROVED BTPROPELLWNT SYSTEMS CAPABLE O F  ORBIT INSERTION AS HELL A S  

IDCOURSE HANEUVERS AND ORBIT MODTFICATIONS, 

RTOP NO. 150-32-50 T I T L E :  ORBTTAL I N J E C T I O N  ACCURACY O F  

ORGANIZATION: GODDARD SPACE PLIGHT CENTER 
HONITOR: DEESBROW, D,  W, TEL. 301-982-5710 
TECHNICAL SUMMARY 

I N J E C T I O N  VELOCITY I S  L I N I T F D  WHEN A SPIN STABILTZED SOLID PROPELLaNT 
NOTOR I S  USED AS THE PIIPJAL STAGE. THE ERROR I N  I N J E C T I O N  VELOCITY 
OCCURS BECAUSE OF THE UNCERTAINTY I N  PREDICTING THE S P E C I F I C  INPULSE 
A N D  TOTAL PROPELLANT WEIGHT FOR A GIVEN SOLID PROPELLANT MOTOR. 
ALTHOUGH THESE ERR09S ARE SMALL, THEIR ACCUMULATIVE EFFECT CAN, I N  
THE CASE OF THE DELTA VEBICLE, ACCOUNT F O R  A S  MUCH 9s 70% OF T P E  
TOTAL VEFICLE ERROR I N  I N J E C T I O N  VELOCITY, TO PEDUCE TKE OVERALL 
I N J E C T I O N  VELOCITY EfiROR O F  THE VEHICLE, I T  I S  DESIRABLE TO H I N I B I Z E  
TFE CONTRIBUTION FROM THE SPIN S T A B I L I Z E D  S O E I D  BOTOR. A STFiPLE 
REANS FOR CONTROLLING THE VELOCITY IESPARTED BY THE SOLID MOTOR I S  TO 
U T I L I Z E  THE PULL EXPENDTTURE O F  PROPFLLABT PROM THE S O L I D  MOTOR AND 
MERELY PROVIDE ADDITIONAL THRUST FROlVI A SUPPLEMENT4RY SYSTEM TO TRIM 
THE VELOCITY TO THE DESIRED LEVEL. OTHER SCHEMES ARE FEASIBLE SUCH 
A S  A N2H4 MONOPROPELLANT OR SVBLL HYBRID SYSTEM. 

S P I N - S T A B I L I Z E D  SOLID MOTORS 

THE CAPABILITY O F  A EAUNCF! VEHICLE TO ACHIEVE A PRECISE 

RTOP NO,  180-32-51 TITLE:  SOLTD PFOPELLANT PROPULSIOW SYSTENS 
ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR: DRALEY, E, C. TEL,  7 0 3 - 8 2 7 - 3 2 8 5  
TECHNICAL SUPfMARY 

USED I N  THE DESIGEJ, PROCESSES, A N D  TECHNIQUES USED IN THE FABRICATION 
O F  SOLID PUEL ROCKET MOTORS, PARTICULARLY THOSE US'ED I N  T 9 E  SCOUT 
VEHICLE, A N D  IDENTIFY THOSE AREAS BRERE THE DESIGN AND/OR PROCESS 
CONTROLS ARE IHADEQUATE, A STUDY WILL BE PERFORPIED TO DEFINE TEE 
EXTENT B N D  SEVERITY OF THE SOLTD ROCKET BOTOR OUTGASSING. OPTIPIUM 
ROTOR CASE MATERIALS AND/OR FAERICATTON TECHNIQUES TJTLL BF SELECTED. 
A N  INVYSTIGATION R I L L  BE CONDUCTED TO DETERMINE A Y D  VERIFY BY TESTS 9 

A REVIEW WILL BE MADE OF TRE CRITERIA A N D  METHODS OF ANALYSIS 
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TECHNIQUE FOR PREDICTIWG THE BERODTIARIC COEFFICIENTS OF COWTROL 
SURFACES IMMERSED I W  B ROCKET EXHAUST FLOW EXTERNAL TO THE NOZZLE, A 

CONFIGURATPOW FOR AN UPPER STAG HOTOR, A N D  SELECT ONE OR @ORE 
CANDIDATES AS THE STARTING POINT F O R  DEVEEOPHENT OF THE OPTIBUH 
MOTOR, THE APOLLO STAND R D  I H I T I A T O R  I L L  BE QUALIFIED TO A DELAY 
I N I T I A T O R  ASSEHBLY IMI A ODULAR COICEP e I N  T H I S  CONCEPT, THE APOELO 
STANDARD INITPATOR SHALL BE USED TO FUNCTIOW HIGHER EEVEE 
HERMETICALLY-SEALED PYROTECHNIC ASSEUBLIES,  SEPARWTE HOTOB DELAY 
I N I T I A T O R  ASSEESIBLIES % I L L  BE DEVELOPED TOHEET THREE DIFFERENT 
S P E C I F I E D  CONDITIONS, AH INVESTIGATION WILL BE HADE TO EVALUATE THE 
EFFECTIVENESS O F  RADIOGRAPHIC A N D  ULTRASONPC NONDESTRUCTTVE TEST 
HETHODS CURRENTLY USED F O R  DETERMINING THE ACCEPTANCE OF SOLID 
PROPELLANT HOTORS, HETHODS FOR U P G R A D I N G  THE QUALITY OF" 
NONDESTRUCTIVE TEST ACCEPTANCE CRITERIA,  THROUGH IMPROVE 
EXISTING EQUIPHENT A N D  PROCEDURES, AHDpOR THE USE OF ADVANCED 
TECHRIQUES WILL ALSO BE INVESTIGATED, A DEVELOP ENT PROGRAM WILL BE 
CONDUCTED TO DETERHINE THE SELECTION OF A N  I M P R O  ED HATERIAL TO 
REPLACE GRAPHITE RATERIALS CURRENTLY USED F O R  NOZZLE THROAT I N S E R T S  

STUDY WILL S U R V E Y  THE EXPSTIRG OTORS, DEFINE AN OPTIHUB 

PELLANT HOTORS, A P R O G R A  WILL IDENTIFY THE CRITICAL 
ETERS THAT AFFECT THE REL A B I L I T Y  O F  PYROTECHNIC SYSTERS 
COST, SIMPLE, AND RELIABLE SYSTEMS CAN BE USED. 

RTOP NO, '980-59-51 TITLE:  SOLAR ELECTRIC PROPULSION 
SPACECRAFT/STAGE P R O G R A H  COST ESTINATION 

ORGANIZWTION: J E T  PROPULSION LABORATORY 
MONITOR: NEEKS, P.  9, TEL, 293-354-2546 
TECHNICAL SUMMARY 

THE GENERAL OBJECTIVE O F  T H I S  TASK I S  TO ASSESS WND DOCUFiEWT 
CURRENT COST ESTIHATION TECHNIQUES AS APPLIED TO SOLAR ELECTRIC 
SPACECRAFT, W I D  TO EFFECT S U F F I C I E N T  ODIFICATION I N  TRE COSTIWG 
METHODOLOGY A N D  DATA BANK TO ESTABLISH THAT CONFIDENCE I N  S E P  
SPACECRAFT PROGRAH COST ESTIRATES NEEDED FOR PROGRAMNATIC DECISION 
M f i R I N G  AT JPL A N D  N A S A  HEADQUARTERS, THE OUTPUT OF THE TASK WOULD BE 
W COST ESTIHATPIG METHOD THAT WOULD TAKE PROGRW@HATIC GROUWD RULES 
WITH REGARD TO TESTING, SPARES, ETC, ,  DEVELOP A VALID WORK BREAKDOWN 
STRUCTURE, SUBSHSTEH REQUIREMENTS A N D  ASSOCIATED COSTS, INTEGRATION 
COSTS, A N D  OPERATIONAL COSTS TO ARPIVE AT A TOTAL PROGRAM COST I N  
TERNS OF RECURRING A N D  WON-PECURRPWG ELEMENTS, COST VODELS WILL BE 
DEVELOPED F O R  BOTH NAYOR SUBSYSTEMS, THE POWER SUBSYSTEM COWSISTIWG 
P R I E A R I L P  OF THE LARGE SOLAR A R R A Y ,  I T S  CABLING A N D  DEPLOY 
STRUCTURE, A N D  THE THRUST SUBSHSTE CONSISTING PRIHARI'LH O F  THE 
THRUSTERS, THE FEED SHSTEH, THE THRUST VECTOF P O S I T I O N  ADSUSTHENT 
LOGIC A N D  MECHAWISFIS, A N D  THE POWER COIDITIONIFTG, PJECESSARY DATA 
BANK INFORMATION WILL BE ASSE BLED FOR THESE SUBSYSTEES TO F I T  THE 
NEEDS O F  THE COST HODELS, APPROPRIATE SUBSPSTEH TEST P R O G R A R S  
BE DEFINED SUFFICIENTLY F O R  COSTLNG PURPOSES AS WILL THE APPROPRIATE 
SPACECRAFT INTEGRWTION, QUALIFICATION A N D  FUNCTIONAL CHECKOUT 
TESTING, FINALLY, THE BETHODOEOGY O F  ESTIHATING SPACECRAFT P R O G R A B  
HANAGEMENT, GROUND HANDLING, LAUNCH, A N D  OPERATIONS COSTS WILL BE 
EXAHINED A N D  HODIFIED AS NECESSARY TO APPLY TO SEP SPACECRAFT 
P R O G R A H S ,  W COSTING RETHODOLOGY THAT BUILDS CONFIDENCE IN THE BIRDS 
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O F  THE PROGRWN PLANNERS W I D  RARAGERS TS COYSIDERED VITAL TO A TIPSELP 
A N D  WFFHRHATPVE DECISION TO APPLY SEEP TO FUTURE H I S S I O N S ,  

RTOP NO, 485-47-51 TITLE:  ABSOLUTE BRESSURE, RTOHIC OXYGEW, A V D  
EWERGETIC BEAR CALIBRATION FOR PIASS 
SPECTROHETERS 

ORGANTZATTON: GODDARD SPACE FLIGHT CENTER 
HONITOR :: NTEBAWN, He B, TEL. 3 0  I-982-5776 
TECHNICAL S U R B A R Y  

A N D  CONSTRUCT TEST F A C I L I T I E S  F O R  TBE TESTING A R D  CALIBRBTPON O F  
TWSTRUMENTS TO 3EASURE T?iE NEUTRAL PARTICLE COFlPOSITIOI AND 

PERATURE I B  THE WTiYOSPHERE, THE LARGE PRESSURE RANGE OVER 
INSTRUHENTS ARE REQUIRED TO OPERATE AKD THE DIFFERENT CBE 

PROPERTIES OF THE VARIOUS AT OSPHERIC CONSTITUENTS HRRE I T  NE 
TO BUILD SEVERAL SEPARATE SYSTZMS EACH WTTH A LTEITED RANGE AWD 
FLEX 'EBILITY HICH TOGETHER S A T I S F Y  THE TEST REQUIREMENTS, A N  
ABSOLUTE PRE SURE CALIBRATION SPSTEH WILL BE CONSTRUCTED F O R  HASS 
SPECTROMETER CALIBRATION WITH NOR-REACTIVE GASES, I - E - ,  N2, 02, C 0 2 ,  
ETCmI A N D  NOBLE GASES, A DUAL CHAMBER SYSTEFl WITH L I Q U I D  AELIUM 
CRYOGENIC PUHPS A N D  SPUTTER I O #  PUHPS WIEL BE USED PN ORDER TO 
PROVIDE FOR LARGE P U H P I N G  LOW ULTIMATE PRESSURE A N D  HYDROCARBON FREE 
OPERATIONS, PRESSURE EASUREHENT WITH REFEPEHCE PIANOWETER A N D  H I G H  
SPEED CONPUTER COHPATIBLE DATA RECORDING ASSURES IMPROVED ElEASURE 
ACCURACY AND H I G H  EFFICIENCY,  F O R  THE EVALUATIOW A N D  CALIBRATION 
SPECTROHETERS WITH CFIEPSICBLLY ACTIVE GASES, I L . E , ,  0 ,  H, TRE PRESENTLY 
EMPLOYED AT R I C  BEAH SYSTE WILL BE RODIFLED TO PERHIT OPERATION OVER 
A WIDER AT0 I C  FLUX RANGE N D  TO ICBPROVE HEASURE ENT ACCURACY. THE 
ATOMIC BERM SYSTEPS PRODUCES AEJ RTOHIC OXYGEN BE& BY THERMAL 
DISSOCIATIOW ON HOT ETAL SURFACES WITH AH EFFICIENCY O F  LRRGER THBN 
70%. ATORIC COBCENT ATIONS O F  BORE THAR 90% HAVE BEEN OBTAINED AT 
FLUX LEVELS O F  ABOUT 10 TO THE 13TH POWER ATORS/CR S Q I  CH SEC, A N D  
OVER A CROSS SECTIONAL AREA O F  1 CM SQ. CMe DIRECT FLIGHT SIBULATION 
A N D  BASIC G B S  SURFACE INTERACTION STUDIES CAN BE PERPORHED WITH T H I S  
EQUIPMEBT, A N  INTERHEDIATE ENERGY ATOBIC BEAH SYSTEPS WHICH WORKS O N  
A SPUTTERING P R I N C I P L E  I S  BEING TESTED I N  B BREADBOARD TYPE STATE, 
I T  I S  TNTENDED TO GENERaTE ATOMIC OXYGEN AND ATOMIC NITROGEN BEA 
WITH A K I N E T I C  ENERGY R A N G I N G  F R O H  1 TO I0  Eve------ 

THE OBJECTIVE OF T H I S  WORK I S  TO DEVELOP LABORATORY TECHNIQUES 

85-47-52 T I T L E :  DEVELOPMENT OF NEUTRAL ASS SPECTROHETERS 
F O R  PLANETARY ATUOSPHERE EXPERIUEHTS 

ORGANIZATION: GODDARD SPACE PLIGHT CENTER 
PIONITOR: SPENCER, I, W. TEL, 301-982-5004 
TECHNICAE S U E  

THE RESEARCH UNDER T H I S  RTOP IS CONCERNED VITR: 
T OF QUADRUPOLE TROEETERS, INCEUDI A)  SYALLER, 
IGHER RESOLUTIQN P L P F I E D  AWD HENCE 
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ANALYZERS U S I N G  HYPERBOLIC RODS, (B) IRPROBED, ORE ACCURATE, 
S E N S I T I V E  A N D  STABLE TOW DETECTORS GENERALLY APP TCABLE TO DIGITAL 
SPACE SYSTEHSB ( C  YOBE EFFICIENT TON SOURCES O F  THE 8 9 0 ~ ~ ~ ~ 0 '  TYPE TO 
PROVIDE SIDE-ENER Y FOCUSSING, (D) MORE E F F I C I E N T  ION SOURCES OF TBE 
CLOSED TYPE TO N I N I M I Z E  A N Y  CHANGE O F  THE G A S  BEING MEASURED WHILE 
INCREASING THE THERHALIZBTION OF THE G A S ,  (2) FLIGHT TEST 
BREADBOARD AS PROTOTYPE I N S T  UEENTS I N  ROCKETS A N D  PPOBES TO 
ESTABLISH THE VALIDITY O F  NE TECRNIQUES I N  INSTRUFIENTBTION 
APPLICATION A N D  ANBLYSIS FOR FUTURE APPLICATION. (3) CONDUCT 
STUDIES AEJD PESEARCH I N  THE BPPLICBTION O F  INSTRUYENTS FOR 
COMPOSITION BEASUREMENTS I N  ATMOSPHERES OF H I G H  DENSITY (E,G. VENUS 
A N D  LOW DENSITY (UPPEB ATMOSPHERE OF ALL PL4NETS) TO INSURE DETECTION 
OF A TRUE SANPLE OF THE ATMOSPBERE. (4) DEVELOP NEW ELECTRONIC 
TECHNIQUES FOR USE WTTH QUADRUPOLE INSTRUMENTS EWPLOYING DIGITAL 
TECHNTQUES, TO ACHIEVE GREATER S I H P L I C I T Y ,  STABTLTTY A N D  R E L I A B I L I T Y .  

RTOP NO, '185-47-53 TITLE:  DEVELOPMENT OF TON MASS SPECTROHETERS FOR 
PtANFTARY ATMOSPHERES EXPERIMENT 

ORGANIZATTON: GODDARD SPACE FLIGHT CENTER 
MONITOR: TAYLOR, H. A , ,  JR.. TFL. 3 0 1 - 9 5 2 - 6 6 1 0  
TECHNICAL SUMMARY 

ASSOCIATED PLASMA PHYSICS INTERPRETATION, WTLL BE PERFORMED TO 
OPTIYTZE EXISTING I O N  MASS SPECTROMETER MEASUREMENT TECHNIQUES I N  
ANTICIPATION OF FUTURE OPPORTUNITIES TOR TYE EXPLORATION O F  PLANETARY 
ATMOSPYERES. THE BENNETT FF I O N  SPECTROMETER EXPERIMENT H A S  BEEN 
USED EXTENSIVELY I N  BOTH ROCKET A N D  SATELLITE INVESTIGATIONS OF THE 
SARTHsS ATMOSPHERE, A N D  PRESENT TECHNTQUES HAVE PROVEN QUITE 
SUCCESSFUL FOR SUCH PURPOSES, CYARACTEFISTICS OF F'UTURE MISSIONS 
SUCH AS THE LOW ALTTTUDE ATMOSPBERIC EXPLORER SATELLITE A N D  THE 
PLANETARY EXPLORER SATELLITEI  HOWYVER, TMPOSE NEW TECHNICAL 
REQUIRENENTS, I N  THE CASE OF THE PLANETARY EXPLORER, MISSTON 
CONSTRAINTS P'LACE A N  EMPHASIS ON MINIMIZING THE WEIGHT, POWER, A N D  
DATA REQUIREMENTS OF EXPERIMENTS, WHILE AT THE SAME TIME IMPROVING 
R E L I A B I L I T Y  AND REDUCING COSTS. AB EVALUATION O F  PRESENTLY AVAILABLE 
SENSOR FABRICATION A N D  OPERATING TECHNIQUE OPTIONS WILL BE MADE I N  
ORDER TO OBTAIN THE BEST POSSIBLE BALANCE OF EFFICIENCY,  R E L I A B I L I T Y ,  
A N D  REDUCED COST. TN THE CASE O F  THE LOW ALTITUDE EARTF! SATELLITB, 
NEW AND UNIQUE PLASMA FLOW PROBLEMS ARE ANTICIPATED I N  THE 150-123 
KBe ALTITUDE REGION AS PERIGEE MOVES FROM THE FREE MOLECULAR FLOW TO 
THE VISCOUS PLOW REGIME I N  THE ATMOSPHERE, A N  EXTENSION O F  EXISTING 
PLASMA PHYSICS-ION FLO STUDIES WILL BE PZRFORMED, TO EXAMINE ION 
MASS DISCRIMINATION EFFECTS WHICH COULD RESULT FROM THE POSSIBLE 
FORMATION O F  PERTURBATIONS SUCH AS I O N  PLllSMA WAVES A N D  OSCILLATIONS 
PRODUCED AT THE INTERFACE OF THE LEADING SURFACE O F  THE SATELLITE AND 
THE H l G H  DENSITY PLASMA. T H I S  STUDY, INCLUDING THE EXAMINATION O F  
THE EFFECT O F  THE CHARGED-NEUTRAL COLLISIONS O N  THE FLOW F I E L D  O F  THE 
CHARGED PARTICLE FLUX TO THE SATELLITE SURFACE WILL ALSO RELATE 
CLOSELY TO THE INTERPRETATION O F  CHARGED PARTICLE DATA WHICH MAY BE 
OBTAINED PROP¶ PLANETARY PROBE EXPERIHENTS, 

A COORDINATED DEVELOPRENT, TNCLUDING SENSOR UTILIZATION AND 
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RTOP NO, 1 8 5 - 4 7 - 5 4  TITLE:  ELOPMENT F O R  THE 
O F  VENUS CLOUD PARTICLE 

COMPOSITION 
RGANIZATION: GODDARD SPACE PLIGHT CENTER 
ONITOR: N I E N A ~ N ~  H. B. TEL,  3 0 3 - 9 8 2 - 5 7 7 6  
ECHNICAL SU 

THE OBJECTIVE O F  T H I S  O R B  I S  TO DEVELOP A PRACTICAL TECHNfQUE 
FOR THE DZTERIIINATION O F  THE CO P O S I T I O N  O F  CLOUD PARTICLES I N  THE 
LOVER ATMOSPHERE OF VENUS, ALT OUGH THE COHPLEXITY O F  THE VENUS 
CLOUD STRUCTURE, WHICH I S  EXPECTED TO BE AT LEAST EQUAL TO THE 
COHPLEXITY O F  TEE TEBRESTRIAL CLOUD STRUCTURE, REQUIRES A STUDY O F  
HANY DIFFERENT TECHNIQUESI THE RELATIYEEY STRAIGHTFORWARD A N D  
LABORATORY PROVEN METHOD O F  MASS SPECTROMETERS FOR THE COHPOSITION 
DETERMINATION O F  S O L I D  BATERIALS A N D  CONDENSIBLES WILL BE ADOPTED F O R  

GHT APPLICATIONS. THE M A J O R  EFFORT WILL BE EXTENDED IN THE 
INIATURIZATIONB WEIGHT REDUCTION A N D  EFFICIENCY I N  POWER 

CONSUMPTION, 

RTOP NO. 1 8 5 - 4 7 - 5 5  TITLE:  SPECTROSCOPY AhTD PHOTOCHEMISTRY O F  
PLANETARY A N D  COHETARY YOLECULES 

ORGANIZATION: GODDARD SPACE FLIGHT CENTER 
MONITOR: S T I E F ,  L e  J ,  TEL, 301-982-2529 
TECHNICAL SUMMARY 

PROGRAM ARE TO MEASURE THE OPTICAL A N D  CHEMICAL PROPERTIES O F  ATONS 
AND MOLECULES WHICH ARE IMPORTANT I N  UNDERSTANDING THE COMPOSITION OF 
PLANETARY ATMOSPRERES A N D  COMETS. EBPHASIS I S  PLACED ON THOSE 
PROBLEUS WHICB ARE OF INMEDIATE CONCERN FOR INTERPRETING THE RESULTS 
OF ROCKET A N D  SATELLITE OBSERVATIONS, I N  THESE INVBSTIGATIONS THE 
WELL KNOWN TECHNIQUES O F  OPTICAL SPECTROSCOPY A N D  O F  PHOTOCHEMISTRY 
ARE APPLIED UNDER WELL DEFINED EXPERIMENTAL CONDITIONS, 
SOPHISTICATED TECHNIQUES HAVE BEEN DEVELOPED FOR DATA REDUCTION A N D  
F O R  HANDLING THE SMALL SIGNAL LEVELS BHICH ARE USUALLY ENCOUNTERED. 
PHOTODISSOCIATION CROSS-SECTIONS FOR HOLECULAR HYDROGEN RAVE BEEN 

T H I S  REGION RESULTS I N  THE PRODUCTION O F  LYMAN-ALPHA RADIATION AND 
T H I S  PROCESS I S  IHPORTANT I N  THE ATMOSPHERE OF VENUS A N D  J U P I T E R ,  
REASUREMENTS HAVE ALSO BEEN MADE O F  THE RADIATIVE L I F E T I I I E  O F  THE 

PRODUCE THE IMPORTANT N 2 ( U + )  F I R S T  NEGATIVE BAND S P S T E S  WHICH I S  A 
STRONG EMITTER TN THE AURORA.  FINALLY, THE QUENCHING O F  METASTABLE 
O(8D)  ATOMS H A S  BEER STUDIED FOR DIFFERENT QUENCHING GASES. 

B R I E F  TECHNICAE SUMMARY/ABSTRACT. THE OBJECTIVES OF T H I S  

REASURED IN THE SPECTRAL REGION 700-860~. PHOTODISSOCIATION OF H Z  ru 

B (29 SIGNA ( + I  ELECTRONIC STATE OF ~2 (+9 e TRANSITIONS FROPI THIS STATB 

RTOP NO,  185-47-61 TITLE:  (U SPECTROSCOPY O F  PLANETARY BTBOSPHERES 
ORGANIZATION: NASA-MANNED SPACECRAFT CENTER 
PIONITOR: HUDSON, R,  D, TEL,  7 1 3 - 4 8 3 - 3 8 1 6  
TECHNICAL SUXPIARY 

ULTRAVIOLET SPECTROSETRIC TECHNIQUES, BOTH I N  THE LABORATORY OR BY 
MEANS OF S O U N D I N G  POCKET PROBES, GROUWD BASED TELESCOPESo H I G H  

THE OBJECTIVE OF T H I S  PROGRAH I S  TO PROVIDEB BY INFRARED A N D  
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ALTITUDE AIRCRAFT, OR SPACE VEHICLE PLATFORHS, FUNDAHENTAE DATA 
CAN BE USED TO DEVELOP, AND EXPLORE THE'FEASPBILETY OF SPACE F L I  

T S  F O R  THE DETERPIPNATION O F  THE TEKPERATURE A N D  CO 
OF PLAHETARY ATMOSPHERES. THIS wrn BE ACHIEVED BY 1) LABORATORY 
STUDIES O F  THE ABSORPTION O F  ULTRAVIOLET LIGHT BY AT OSPHERIC GASES 
AT H I G H  RESOLUTION, LABORATORY STUDIES O F  THE CHEMICAL REACTIONS 
THAT LEAD TO THE P R O  TION O F  AIRGLOW, U S I N G  ROCKET PROBES, H I G H  
ALTITUDE AIRCRA T, AND SPACE PLATFORMS T TUDY ATMOSPH 
@OHPOSETIONB TE PERATURE, DPSSOCIATION RATES AND AIRGLO 
TELESCOPE STUDIES OF THE ATMOSPHERES OF MERCURY, VENUS, 
J U P I T E R ,  A N D  SATURN I N  THE INFRARED AT H I G H  SPECTRAL RESOLUTION, 

RTOP NO, 185-47-66 TITLE.: ATMOSPHERIC CHENICAE PHYSICS 

MONITOR: GOODBIN, G, TEL,  415-961-1111 
S RESEARCH CENTER 

O F  A PLANETAR? ATMOSPBERE I S  THE RESULT OF 
EEN THE M A J O R  CONSTITUENTS OF THE ATMOSPHERE A N D  

SOLAR, COSMIC OR GALACTIC RADIATION, THE PRODUCTS O F  THESE 
INTERACTIONS ARE EXCITED A N D  GhOUND-STATE ATOMS A N D  MOLECULES, A N D  
IONS, THE ENERGY TRANSFER MECHANISMS THAT PRODUCE THE PRODUCTS A N D  
THE EEVSUING CHE I C A L  REACTIONS BETWEEN THE PRODUCTS 
INVESTIGATED I N  THE LABORATORY I N  ORDER TO PROVIDE DATA FOR THE 
INTERPRETATION O F  OBSERVATTONS A N D  FOR THE PREPARATION O F  DESCRIPTIVE 
AND PREDICTIVE MODELS. THE OBJECTIVE O F  T H I S  WORK I S  TO DELINEATE 
THE REACTIONS THAT R A Y  OCCUR I N  PLANETARY A N D  COElETARH ATMOSPHERES 
A N D  TO HEASURE THEIR RATES A N D  E F F I C I E N C I E S ,  

RTOP NO. 1 8 5 - 4 7 - 6 7  TITLE:  STRUCTURE O F  PLANETARY ATMOSPHERES 
ORGANIZATION: AMES RESEARCH CENTER 
MONITOR: GOODBIN, G. TEL, 4 1 5 - 9 6 1 - 1 1 1 1  
TECHNICAL SUR'HAR? 

TEEORETICAL INVESTIGATIONS O F  PLANETARY BTMOSPHERES I S  T O  DEVELOP 
DESCRIPTIVE A N D  PREDICTIVE MODELS. T 9 E  MODELS ARE USEFUL F O R  BOTH 
GEOPHYSICAL RESEARCH A N D  FOR THE DESIGN O F  SPACECRAFT A N D  SHSTEHS FOR 
PLANETARY EXPLORATION. THE OBJECTIVE O f  T H I S  WORK I S  THE PREPARATION 
O F  SUCH HODELS IEI ORDER TO EXPLAIN THE EVOLUTTON, STRUCTURE A N D  
HAINTENANCE OF PLANETARY ATMOSPHERES. TO T H I S  END, ALL PERTINENT 
THEORY, LABORATORY ENTS, OBSERVATIONS, &NE HODELS APE USED; 
THERMODYNAP¶ICS O F  EVOLVING PLANETS, PHOTOCHEMISTRY A N D  ION-KINETICS 
O F  ATROSPHERIC GASES, A N D  TRANSPORT PROCESSES I N  ATMOSPHERES ARE 
CONSIDERED I 

THE GOAL O F  OBSERVATIONS, LABORATORY MEASUREMENTS, A N D  
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RTOP N O ,  9 8 5 - 4 7 - 6 8  TITZP:  PLANETARY ATMOSPHERES - STRUCTURE A N D  
COMPOSTTION 

ORGANIZATION: AHES RESEBRCS CENTER 
MONI TOR : TEL 4 15- 96 1 - 2265 
TECHWTCAE S U R M A F Y  

THE PLANETARY ATHOSPHERE EXPERIRENTS TEST (PilET) I S  BEING 
ED TO DENONSTRATE, TN THE EAFTH@S AT OSPHERE, THE ABILITY OF 
D EXPERIHENTS, PERFORrYIED DUPING BTMO PHERE ENTRY, TO DETERflINE 

THE STRUCTURE A N D  COPIPOSITION OF A N  UNKNOWW PLANETARY ATYOSPHERE. 
THREE EXPERI  TLL BE FLOWN: A N  BTHOSPHERE STRUCTURE EXPERIMENT, 
A SHOCK-LAYE NETER COHPOSITION EXPEXIRENT, A N D  A BASS 
SPECTROHETER COMPOSITION ESPERIBXNT, DEVELOPNENT OR ACQUISITION O F  

PERFORHED UNDER T H I S  BTOP. EXPERIPS NTS O F  T H I S  TYPE WILL BE PAST O F  
THE PAYLOAD ABOARD THE V I K I N G  EARS IssroN, STUDIES WILL BE 
PERFORRED, AS WEEDED I N  RESPONSE TO REQUESTS O F  THE V I K I N G  PROJECT 
ENTRY SCIENCE TEAEI, TO EVALUATE EFFECTS OF PROPOSED CHANGES OR TO 
DEVELOP NEW APP90ACHES TO PLANNED EXPERIMENTS FOR THE 
VEHICLES. FURTHER STUDIES WILL BE MADE TO DETERMINF I 
REQUIRENENTS OF THESE OR STPllLAR EXPERTYENTS F O R  ENTRY INTO V E N U S  AWD 
J U P I T E R ,  

INSTRUMENTATION FOR THE FIRST TWO OF THESE EXPERIMENTS rs BEING 

RTOP NO. 1 8 5 - 4 7 - 7 1  TITLE:: STUDIES OF THE ATEOSPHERES o r  THE OUTER 

ORGANIZATION: J E T  PROPULSION LABORATORY 
MONITOR: BURCHAB, D. P. TEL 2 13- 35 4 - 3 0 2 8  
TECHNICAL SUE 

THE PURPOSE O F  T H I S  WORK TS TO DEFINE THE KEY INVESTIGATIONS TO 
BE CONDUCTED I N  STUDYING THE ATMOSPHERES OF THE OUTER PLANETS A N D ,  I N  
PARTICULAR, JUPITER A N D  SATURN. THE I N I T I A L  RESULTS OF TEE STUDIES 
SHOULD BE THE DEFINITION A N D  RECOWMENDATION O F  CONCEPTS TO BE 
DEVELOPED F O R  BOTH SPACE FLIGHT A N D  GROUND BASED EXPERIWENTS TO 
ACCOYPLISH THESE INVESTIGATIONS. SUPPORTING THEORETICAL A N D  
LABORATORY STUDIES WILL BE CARRIED OUT WHICH WILL PROVIDE 
VERIFICATION O F  CRITICAL DEVICE PERFORMANCE, OR ESSENTIAL BASIC DATA 
REQUIRED F O R  EXPERINENT DEVELOPMENT. 

PLAWETS 

RTOP NO,  185-47-72 T I T L E :  TBEOPETICAL STUDIES--PLANETARY ATQOSPRERES 
ORGANIZATION: J E T  PROPULSION LABORATORY 

TECHNICAL S U B B A R Y  

RELATED TO PLANETARY ATMOSPHERES WILL BE CONDUCTED VITH THE FOLLOWING 
GOALS: 1) UNDERSTANDING THE PROPERTIXS O F  PLANETARY ATPIOSPHERES, 2) 
APPLYING THESE F I N D I N G S  TOWARD THE DESIGPJ O F  BOTH GROUND BASED A N D  
SPACE EXPERIMTNTS A N D  TO THE INTERPRETATION O F  THE RESULTING DATA. 
T H I S  PROGRAEII CONTRIBUTES TO THE PLANETARY H I S S I O N S  I N  TWO WAYS:: 1) 

E RESEARCH TOPICS ARE DIRECTLY RELEVANT TO PLANETARY SCIENCE, A N D  

CONTRTBUTE TO THE D E F I N I T I O N  O F  S C I E W T I F I C  OBJECTIVES A N D  RATIONALE 

ONITOR: BURCHAR# D. P a  TEL. 2 1 3 - 3 5 4 - 3 0 2 8  

A CORPREHENSIBE PROGRA O F  EXPERIMENTAL ABD THEORETICAL STUDIES 

THE PROGRAH RETAINS MITHIN J P L  A STAFF O F  S P E C I B L I S T S  WHO 
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FOR PLANETARY MISSIONS, THE STUDTES T O  BE CONDUCTED I N  FY 
TO: A. PHOTOCHEFIISTRY O F  PLANETBRY ATVOSPSERES. B ,  RADIRTTVE 
TRANSFORT THEORY A N D  THE THEORY OF SPECTRAL. L I N E  F O R  
PLANETARY WICROWAVE STUDIES,  D .  AT OSPHERTC. EVOLUTION, 

RTOP NO. 18 5 - 4 7 - 8 0  TITLE:  EXPERTflENT DEVELOPMTNT 
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: FELLOWS, R. F. TEL,  2 0 2 - 9 6 2 4  861 
TECHNICAL SUMMARY 

REQUIRED F O R  SPACECRAFT EXPLORATION A N D  STUDY O F  PLANETARY 
ATMOSPHERES A N D  COMETARY GBSES, NEW CONCEPTS WILL RE SOUGHT A N D  
VALUATED, A N D  KNOWN TECHNIQUES AND INSTRURENTS WILL EE HODIFIED A N D  
DEVELOPED F O R  S P E C I A L I Z E D  APPLICATION. STUDIES ESSSNTTAT, TO 
UNDERSTANDING THE RESPONSE A N D  BEHAVIOR CHAQACTERISTICS O F  SENSORS 
R N D  INSTRUMSNTS WILL BE CONDUCTED, 

THE OBJECTLVE I S  TO DEVELOP THE INSTRUEENTATION CAPABILITY 

RTOP NO, 1 8 5 - 4 7 - 8 1  T I T L E :  THEORY A N D  MODELS 

RONITOR: FELLOWS, R. F, TEL. 202-962-1861 
TECHNICAL SUMMABP 

EXPLAINING THE PHENOMENA OF PLANETARY ATYOSPHERYS INCLUDING THEIR 
O R I G I N S ,  EVOLUTIONS, PRESENT STATES, A N D  FUTUSE HISTORY. 

ORGANIZATION: N A S A  HEADQUARTERS 

THE OBJECTIVE I S  TO FOSTER A N D  TO DEVELOP A R R O A D  BASE O F  THEORY 

RTOP NO. 1 8 5 - 4 7 - 8 2  TITLE:  ATMOSPHERIC CREMISTRY 
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: FELLOWS, R. F. TEL. 2 0 2 - 9 6 2 - 1 8 6 1  
TECHNICAL S U M M A R Y  

THE OBJECTIVE I S  TO SUPPORT A BROAD BASED PSOGRAM OF T,ABORATORY 
INVESTIGATIONS DIRECTED AT OBTAINING DATA ESSENTIAL TO THS ANALYSIS 
OF FLIGHT EXPEXIHRNTS A N D  THE DEVELOPMENT OF B3W A N D  IMPROVED 
THEORIES A N D  EXPLANATIONS OF ATMOSPHERIC CHEMICAL PROCESSES. 

RTOP NO, 185-47-83 TITLE:  SPECTROSCOPIC INVESTIGATIONS 
ORGANIZATION: N A S A  HEADQUARTERS 
YONITOR: FELLOWS, R. F. TEL. 202-962-1861 
TECHNICAL S U Y M A R Y  

PHOTOMETRIC, A N D  RADIOMETRIC INVESTIGATIONS OF PLANETARY ATBOSPHESES, 
A N D  COMETS A N D  O F  T H E I F  COMPONENTS, F O R  THE PURPOSE OF OBTAINING 
INFORMATION ABOUT COMPOSITTON, STRUCTURE, A N D  REACTIONS, 

RESEARCH CONDUCTED UNDER T H I S  RTOP INCLUDES SPECTROSCOPZC, 
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RTOP NO. 1 8 5 - 4 7 - 8 4  TITLE:  CHEHISTR'P OF THE OUTER PLAfaSTS A N D  COBETS 
ORGABIZATION: N A S A  HEADQUARTERS 
HONPTOR: FELLOWS, R ,  F, TEL,  202-962-1861 

O F  THE RESEARCH CONDUCTED UNDER T H I S  RTOP I S  TO 
OBTAIN I N  THE LABORATORY, I N F O R  ATION REQUIRED I N  THE INTERPRETBTION 
OF DATA PERTAINING T O  THE OUTER PLANETS A N D  COMETS, 

RTOP NO. 185-50-51 T I T L E :  PROCESSES AND ORPHOLOGY OF THE MARTIAN 
SURFACE 

ORGANIZATION: AHES RESEARCH CENTER 
MOBITOR: GOODWIEW, G. TEL,  4 4 5 - 9 6 1 - 1 1 1 1  
TECHNICAL SUMMARY 

M A R S  SIMILAR TO THE LUNAR HIGHLAND AND IIARIA. TRF RECFIAN'TSIUIS PO?? 
CRATER FORMATION I S  PROBABLY THE SAME FOR THE TWO BODIES. A S S U M I N G  
IMPACT I S  THE DOWIHANT BOLE OF CRATER FORMATION O N  M A R S ,  TRE SURFACE 
P!ORPBOLOGY OF MARS SHOULD BE SIHTLAR TO THE MOON EXCEPT FOR 
DIFFERENCES CAUSED BY THE TENUOUS MARTIAN ATMOSPHERE, THESE 
DIFFERENCES WILL BE NOST APPARENT IN SMALL SCALE FEATURES DUE TO 
DIRECT AERODYNAMIC SHIELDING A N D  TO EOLIAN EROSTON. A HODEL F O R  THE 
MARTIAN METEOROID ENVIRONMENT WILL BE DEVELOPED. BASED ON T H I S  
MODEL, PRODUCTION O F  CSATERS LESS THAN ABOUT 1 KILOBETEF WILL BE 
EXAMINED, AFTER ATMOSPHERIC SHIELDING EFFECTS, CONSIDERATION WILL BE 
GTVEN TO THE MODIFYTNG IBFLWEFJCE O F  EOLIAN EROSION 01 THE THEORETICBL 
MODEL e 

HARINERS IV# vrv A N D  VII HAVE REVEALED A CRATERED SUFFACE O N  

RTOP NO, 185-50-51 T I T L E :  SXISElIC TWSTRUMENT A N D  MAGNETIC 
OBSERVATORY FOR M A R S  

ORGANIZATION: GODDARD SPACE FLIGHT CENTER 
MONITOR: NESS, N.  F. TEL. 301-982-2215 
TECHNICAL SUNMARY 

OBSERVATORY A N D  TRIAXIAL SEISBOMFTER TO BY PLACED O N  THE SURFACE OF 
B A R S  TO STUDY THE ELECTRICAL, ELECTROMAGNETIC, MAGNETIC A N D  S E I S R I C  
PROPEFTIES O F  EIARS. THIS INFOFMATION WILL PROVIDE IBVALUABLE DATA 
CONCERNING THE PRESEHT STRWTURE A N D  THERMAL REGIYE O F  THE IHTERIOR 
OF THE PLANET, SUCH INFORYATION I S  ESSENTIAL I N  ORDEF TO TNCRSASE 
OrJR UNDERSTANDING O F  THE EVOLUTION OF THE TERRESTRIAL PLANETS AWD 
O R I G I N  O F  THE SOLAR SYSTEMS. THE MASMETIC OBSEBVATORE ACCUFACY A N D  
RESOLUTION I S  TO BE T K R E A S E D  FROM PLUS OR M I N U S  0.125 G R M M A S  TO PLUS 
O R  PlTNUS 0,01 GAIYIMAS. A LIGHT OPTICAL ASPECT DETECTOR O N  THE END O F  
THE BOOM PACKAGE I S  REQUIEED TO DETERMINE THE ATTITUDE OF THE SENSOR 
PACKAGE. 

THE OBJECTIVE I S  TO DEVELOP A LIGHTWEIGHT, LOW POWER HAGNETIC 
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RTOP NO, 185-50-52 TITLE:  DTSTBIBUTION OF URA.BIUBe TBOBPUH, A N D  
POTASSHUE I N  COHAGHATIC ROCKS 

ORGAWIZATION: AHES RESEARCH CENTER 
EONITOR 2 QUAIDE, 8, E, TEL, 415-964-2150 
TECHNICAL S ~ ~ ~ ~ R Y  

BE BEASURED BY NONDESTRUCTIVE GA W R A Y  SPECTRONETRIC TECHWIQUTS, 
DETERFITNATIONS O F  THE D I S T R I B U T I  S O F  U A N D  TH I N  SAMPLES OF RELATED 
ROCKS V I L E  PROVIDE INFORHATIOW REGARDING THE PARTITIONING O F  TRESE 
ELEMENTS DURTNG S O L I D I F I C A T I O N  O F  ROCK BELTS, THESE ELE ENTS TEND TO 

CONCENTRATIONS OF NATURAL RADIOACTIVE ELEMENTS (0 ,  TH, g K) CAN 

I N  SOLUTION UNTIL THE TER INBL STAGES O F  S O L I D I F I C A T I O N  O F  
ELTS A N D  THEIR CONCENTRATI N S  I N  SUB-UNITS I N  A ROCK COMPLEX 

CAN BE CORRELATED WTTH OTHER INDICBTORS OF AGE TO A I D  I N  
UNDERSTANDING THE CHE I C B L  PROCESSES WHICH TAKE PLACE D U R I N G  
SOLIDIFICATTOW, 

RTOP NO, '885-50-71 TITLE:  PLANETOLOGY STUDIES 
ORGANIZATION: J E T  PROPULSION LABORATORY 
MONITOR: BURCHAM, D. P. TEL. 213-354-3028 
TECHNICAL S U R M A R P  

A P R O G R A H  OF THEORETICAL A N D  EXPERIMENTAL PLANETOLOGY WILL BE 
CONDUCTED WITH THE FOLLOWING GOALS: 1) UNDERSTAWDIWG THE BASIC 
ATHOSPHERIC, SURFACE, AND SUBSURFACE GEOLOGICAL PROPERTIES OF THE 
TERRESTRIAL PLANETS, 2) APPLYING O F  THESE PINDIFIGS TOWARD THE DESIGN 
O F  EXPERIMENTS A N D  THE INTERPRETATION OF DATA FROM EXPERIMENTS ON 
UNBANNED ORBITIETG A N D  LANDED SPACECRAFT AND, 3 DETERMINING THE 
EVOLUTIONARY HISTORY O F  PLANETS A N D  THE SOLAR YSTEH, T H I S  PROGRAPI 
COWTRIBUTES TO THE PLANETARY NISSIONS IN THREE WAYS:  1) THE RESEARCH 
TOPICS WFE DIRECTLY RELEVANT TO PLANETARY SCIENCE, 2 )  THE PROGRWH 
RETAINS WITHIN J P L  A STAFF OF S P E C I A L I S T S  WHO CONTRIBUTE TO THE 
DEFINITLON OF S C I E N T I F I C  OBJECTIVES A N D  RATIONALE F O R  PLANETARY 

ISSIONS,  A N D  39 ANALYTICAL INSTRURENTS BEING DEVELOPED CAN BE USED 
FOR SURFACE MEASUREMENTS O N  PLANETS BY FUTURE U N M A N N E D  m x I o N s ,  THE 
STUDIES TO BE CONDUCTED I N  FYs71 PERTATN TO: 1, PHOTOGEOLOGY O F  
PLANETARY SURFACES. 2. DEVELOP ENT OF A COMBINED 
ALPHA-SCWTTERING/X-RAY INSTRUHENT. THE ALPHB-SCATTERING/B-RBP 
FLUORESCENCE INSTRUMENT I S  TO BE DEVELOPED FOR E A R S  LANDER 
OPPORTUNITIES,  THE S P E C I F I C  OBJECTIVES FOR THE YEAR ARE TO A S S I S T  
THE UNIVERSITY O F  CHICAGO I N  DESIGN O F  SUCB AN INSTRUMENT, STUDY THE 
INTERACTION O F  CHARGED PARTICLES WITH MATTER U S I N G  THE CALTECH TANDEN 
ACCELERRTOR, AND DETERMINE THE F E A S I B I L I T Y  OF A D D I N G  A N  X - R A Y  MODE O F  
ANALYSIS TO THE ALPHA-SCATTER1 G INSTQUHENT. 

RTOP NO. 185-50-8'8 TITLE:  PLANETARY GEOSCIENCE STUDIES 
ORGANIZATION: N A S A  HEADQUARTERS 

TECHNICAL SUN 

A N D  I N T E R 1 0 3  OF PLANETS 'TO UYDERSTAND THEIR ORIGIN,  EVOLUTION A N D  
CO YPOSIT I O E  ,, 

ONITQR: DW,ORNIK, S. E, TEL. 202-962-7 

THE OBJECTIVE OF BEOSCIEVCF RESEARCH I S  THE STUDY OF THE SURFACE 
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RTOP NO. 185-90-01 T I T L E :  INSTITUTIONAL SUPPORT 
ORGAWIZATION: GODDARD I N S T I T U T E  FOR SPBCE STUDIES 

TECHNICAL SUIYIYABY 
THE G O D D A R D  I N S T I T U T E  FOB SPACE STUDTES IS CHARGED WITH THE 

CONDUCT OF THEORETICAL FRSEARCH IR HETEOROLOGP, GEOPHYSICS, AID 
ASTRONORY WITH EMPRASIS ON ATNOSPHERICDYNAMICS E CONVECTION, 
HISTORICALLY THE INSTTTUTE'S  C I V I L  SERVICE STAFF BAS BEEN AUGHEWTED 
BY RESOURCES OF TPE COMMERCIAL SEGERENT O F  THE ECONONY TO PROVIDE 
NECESSARY SUPPORT ?UNCTIONS, THE I N S T I T U T E 8 S  PROGRAB TNCLUDES BASIC 
STUDIES I N  THEORIES O F  TURBULENCY, CONVECTION 8 RADIATIVE TRANSFER, 
THE I R S T I T U T E  PROVIDES A W O R K I N G  L I A I S O N  RXTWEEN WAS4 A N D  THE 
ACADENIC CORHUNTTH BY CA3RYING OUT I T S  P R O G X A H S  I N  CLOSE ASSOCIATION 
WITH U N I V E R S I T I E S  I N  THE NEW YORK HETROPOLTTBN AFEA I N  ORDER TO 
STIMULATE THE INTEREST O F  FBCULTY ENBERS A N D  STUDENTS I Y  THE AREA OF 
FESEARCH FELEVANT TO THE N A S R  PROGRAN- THE I N S T I T U T E  A S S I S T S  IN THE 
ANALYSIS A N D  INTERPRETATION O F  DATA GRTHZRED BY S C I E R T I F I C  SaTFLLTTES 
A N D  PROVIDES GENERAL ASSISTANCE A N D  SUPPORT TO GODDARD A N D  N A S A  
HEADQUARTERS TN SPACE SCIENCES A C T I V I T I E S ,  

PIOWITOS: ABID, G ,  3- TEL, 3 0 4 - 9 8 2 - 4 5 5 1  

RTOP NO, 185-90-02 T I T L E :  NATTONAL SPACE SCIENCE DATA CENTER 
ORGANIZBTTOW: G O D D A R D  SPACE FLIGHT CENTER 
RONITOR: VETTE, 9, I, "EL. 3 0 1 - 9 8 2 - 2 3 5 4  
TECHNICAL SUMMARY 

ESTABLISHED TO FURTBEIl THE WIDEST PRBCTICABLE USE O F  REDUCED DATA 
OBTAINED F R O B  SPACE SCIENCE INVESTIGATIONS ABD TO PROVTDE 
INVESTIGATORS V I T H  A N  ACTIVE REPOSITORY F O R  SUCH DATA, AS SUCH, I T  
TS RESPONSIBLE FOR THE ACTIVE COLLECTTONS ORGANIZATION, STORAGEB 
ANNOUNCEPIENTB RETRIEVAL, DISSEMINATION, A N D  EXCHANGE OF DBTA RECEIVED 
FROM SATELLITE EXPERIMENTS, SOUNDING-ROCKET PROBES, A N D  HIGB-ALTITUDE 
AERONAUTICAL A N D  BALLOON INVESTIGATIONS, I N  ADDITIONp THE DATA 
CENTER COLLECTS CORRELATIVE DATA, S U C H  AS BAGBETOGRAMS A N D  IQNOGRAMS, 
FROB GROUND-BASED OBSERVRTORIES A N D  STATIONS F O R  N A S A  INVESTIGATORS 
A N D  FOR ONSITE USE AT EJSSDC IN THE ANALYSIS AWD EVALUATION O F  SPACE 
SCIENCE EXPEFIPIENTAL RESULTS, B) TBE DATA CENTER PROVIDES DUPLICATE 
COPTES O F  REDUCED EXPERIBEWTAL DATA 08 REQUEST, WITHIN THE 
C A P A B I L I T I E S  O F  NSSDC, THE DATA MAY BE CONVERTED TO ANOT'HFR 
MEET THE NEEDS OF TYE REQUESTER. 

A) THE NATIONAL SPACE SCIENCE DATA CEWTER (NSSDC) W A S  

RTOP NO, '186-68-50 TITLE:  ADVANCED SYSTEM TECBNOLOGY/THERMOELECTRIC 
OUTER PLANET SPACECRAFT 

ORGANIZATION: J E T  PROPULSION LABORATORY 
MONITOR: SHIPLEY@ W e  S, TEL, 2 1 3 - 3 5 4 - 4 4 5 0  
TECHNICAL SUR 

TFfE OBJECTIVES OF THE THERROELECTRTC OUTER PLANET SPRCECRAFT 
(TOPS) PROJECT A X E  TO PERFORB DESIGN A N D  DEVELOPMENTAL TESTING OF A N  
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OUTE2 PLANET SPACECRAFT SYSTEM, A N D  SELECTED SUBSYSTEHS A N D  
SCJBASSEPIBLTES U S I N G  TECHNOLOGIES CRTTICAL TO THE GRAND-TOUR TYPE 
MISSION, THE INTERACTIONS O F  THE SUBSYSTEqS SCTENCE A N D  
ENGINEERING) IN THE TNTEGP4TED SYSTEM CONSIDE TNG THE S I G N I F I C A N T  A N D  
NEW ENVIRONEENTS WILL BE EVALUATED S O  THAT R E A L I S T I C  PERFORMANCE, 
TESTING A N D  RELTABILTTY F O R  LORG-LIFE CAN BE ASSESSED AND RSSOCIATED 
COST ESTIMATES CAN BE MADE, ADVANCED SYSTER TECHYOLOGY WILL BE USED 
I N  SYSTEM A N D  DETBILED DESIGN O F  THE SPACECRAFT A N D  DEVELOPHENTAL 
TESTING B I L L  BE PERFORMED ON STLECTED HARDWARE. NEW ENVIRONNENTAL 
DESIGN RESTRAINTS A N D  TEST REQUIREMENTS WILL BE ESTABLISHED FOR THE 
SPACECriAFT SYSTEN AND SUBSYSTEES AND TECHNIQUES F O R  CONDUCTING 
TESTTNG f N  THE NEW FBVIRONWENTS WTLL BE EVALUATED. PRPEIMINARY 
EVILUATION OF TEST A N D  OPERATIONS PLANS INCLUDING NUCLE 
B I L L  BE PEr7FOBMFD. THE APPROACH WILL BE TO DESIGN A CO 
SPACECRAFT, FABRICATE RLRiVIFlNTS O F  SELECTED SUBSYSTEMS A N D  INTEGRATE 
SELECTED BREADBOARD PLEMENTS FOR FUNCTIONAL SIMULATION TO EXPLORE 
FEASTBILITY OF DESIGN A N D  COMPATIBILITY, M I S S I O N  OBJFlCTIVES RAVE 
BEEN DEFINED AFJD A “ I S S L O N  BODE H A S  BFEN SELECTED. SYSTBM A N D  
SU3SYSTEPl DESIGN A N D  CONCEPTUAL SPACECRAFT CONFIGURATION DESIGB H A S  
PROVIDED M A J O R  FUNCTTOMRL REQUIPEYENTS WHICH HAVE BFEN TYTEGRATED TIN 
THE SY!STEM, SBSTT3M/SUBSYSTEM TNTERFACES AND DBSIGN ?RAD$-OFFS A X E  
BEING FVASITATED, A DOCUTBENT STATTNG THE PROJECT POLICTES A N D  
PEQUI3ENENTS Y A S  BREN WRITTEN AND ISSUED,  ESTIPIATFS WND DESIGN 
RESTRAINTS PO3 THZ S?ACECF4FT9S EYVIRONMERT T’HROUGEOUT “RE MTSSION 

CONTINUED E P ~ O ~ T  WTLL BE DLPICED ON SUBSYSTEM DESTSN AND RVLTABILITY, 
SPECIAL COMHITTEES ON UCROXLECTRONIC PATTS, WUCLEAF SAFETY A N D  
OPEfiATICJS A N D  RADI’BTTCN TESTTNG ARE STUDYING PSRTTNENT PROBLEMS T O  
PROVTDE COORDINATED D1:SECTION TO TOPS PBOJECT, 

HAVE BEEN CONPILED, A SYSTEIS DESTGN R E B I F W  FIAS BEEN COMPLETED A N D  

RTOP NO. 186-68-51 TITLE:  HSAT SHIELD EVALUATION F O R  J U P I T E R  PROBE 
HISSTONS 

OPGANIZATION: AMES RESEARCH CENTEE 
MONITOR 2 GOODWIN, G,  TEL,  415-961-1111 
TECSNICAL SUHMARY 

THAT YEAT-PROTECTION SYSTERS F O R  U N M A W N q D  PROBES ENTEPTNG THE 
ATMOSPHERE OF J U P I T E R  CAN BE DESTGNED WITH A M I N I H U M  WSIGHT, THUS, 
MAXIMIZING THE S C I B N T I F I C  PAYLOAD CAPABILITY. CAPTDTDATE HEAT SHIELD 
WATERIALS V I L L  BE SELECTED, SCREENED, A N D  TESTED UNDER CONDITIONS 
THAT SIBULATE THY H I G H  9EATING RATES TYPICAL OF THOSE TO BE EXPECTED 
AT J O V I A N  ENTRY VFL9CTTTES OP 5Q RM/SEC, THE T S S T S  WILL BE CONDUCTED 
I N  ELECTRIC-BRC-H3ATSD STBFAMS A W D  HIGH-TNTSIiSTTY A R G O N  ARC AND LASER 
PADIATIOY FLUXES BOTH SINGLY AND I N  COWBINATION, THE DEVELOPMENT O F  
PI PULSED CONSTPTCTE?3-ARC FACTLTTY CAPABLE O? DUPLICATING J U P I T E R  
EYTRY HEATING CONDTTIONS WTLI, CONTTNUE. T H I S  TECHNOLOGY I S  REQUIRED 
TO PEREIIT TqE DESIGN O F  SEAT PROTECTION SYSFERIS F O R  UNMANNED PROBES 
ENTERIYG PLAVJETAXV !4T?+IOS?!iERE!S BT V E Z O C I T I S S  O F  50 KM/SEC, 

THE OBJECTIVE T S  TO DEVELOP THE HEAT-PROTECTION TECHNOLOGY S O  
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PTOP NO. 186-68-52 TITLE:  SCIENCE SUBSPSTE TECHNOLOGY F O R  OUTER 
PLANET IUlISSIOWS 

RGANIZATION: J E T  PROPULSION LABORATORY 
O N I T O R  : MCDONALD, R .  R ,  TEL. 2 1 3 - 3 5 4 - 6 9 8 6  

TECHNICAL SUFIHARP 

THE OUTER PLANETS PLANNED FOR THE LATE! 19700S, I T  I S  NECESSARY TO GET 
AN EARLY START ON THE SOLUTION OF THE ANTICTPATED D I F F I C U L T  OUTEB 
PLANETS SCIENCE SYSTEES PROBLELYIS. AMONG TRE OUTSTANDING PROBLEMS 
BRE; 1 )  TO DEFIRE I H A G I N G  EXPERIMENTS AND I f J l A G I N G  SYSTEPll FUNCTIONAL 
REQUIREMENTS FOR THESE MISSIONS I N  ORDER TO ENSURE THAT A SUITABLE 
I M A G I N G  SYSTEB VILL BE DEVELOPED I N  T I R E  F O R  SUCH MISSIONS A N D  2) TO 
PRESERVE THE INTEGRITY O F  THE S C I E N T I F I C  MEASURERENTS BY DEVELOPING 
PROPER SHIELDING DESIGN TO PROTECT THEM FROM EHERGETIC RADIATIONS 
FROB ON-BOARD RTGS A N D  RADIATION SOURCES SUCH A S  THE INTENSE J O V I A N  
RADIATION BELTS. BY HEANS O F  IN-HOUSE STUDITS A N D  CONTACTS WITH 
OUTS'IDE S C I E N T I S T S ,  I M A G I N G  SCTBNCE OBJECTIVE WILL BE GENERATED, A N D  
KEPT CURRENT. THESE WILL BE USED T O  DERIVE OUTER PLANETS I M A G I N G  
SYSTEM FUNCTIONAL REQUIREMSNTS A N D  TO DEVELOP BASELINE I M A G I N G  SYSTEN 
DESIGNS. NEW I M A G I P J G  SENSORS WILL BE EVALUATED FOR APPLICABILITY I N  
THE IMAGE SYSTEM DESIGN. I N  ADDITION, TYPICAL OUTER PLANETS SCIBNCE 

DETERMINE TOLERABLE RADIATION LEVELS A N I )  SHIELDING DESIGNS WILL BE 
DEVELOPED R N D  TESTED YO ENSURZ TEAT BACKGROUND INSTRUMENTAL RADIATION 
EFFECTS ARE KEPT WITHIN TOLERANCE. 

I N  ORDER TO PREPARE FOR THE TECHNICALLY CHALLENGING MISSIOWS TO 

INSTRUMENTATION WILL BE STUDIED, ANALYTICALLY A N D  EXPERTMENTALLY, TO 

RTOP NO. 186-68-53 T I T L E :  TELECOLYIMUNICATIOWS TECSNOLOGY F09 OUTER 

ORGANIZATION: J E T  PROPULSION LABORATORY 
RONITOR : BCDOYALD, R .  R .  TEL. 2 1 3 - 3 5 4 - 6  186 
TECBNfCAL SUBBARY 

TELECOMMUNICATIONS TECHNOLOGY NECFSSARY TO PERPORN MISSIONS TO THE 
OUTER PLANETS I N  A RELIABLE AND COST-FFFECTTVE MANNER. TRF: 
COMBUNICBTION RANGE FOR OUTEQ PLANET MISSfO8S INCREASES FQOM ABOUT 1 
AU FOF M A R S  UP TO 31 A U  FOR NEPTUNE, THUS, A N  INCREASE O F  AT LEAST 
30 DB I S  REQUIRED IN TFLEYETRP A N D  COMMAND PTRPORMANCE CAPABILITY TO 
EVEN KEEP UP SJITH T F E  RATES OF THE HARINEP @ 6 9  M I S S I O N .  PURTHSRHORS, 
THE MISSTOW DURATTON IBCRFASES FROM LESS THAN 1 BEAR F09 A M&RS 
ORBITER UP TO 9 1  YEARS FOR A G R A N D  TOUP. YTI!, 9s WITq ALL SPZLCYCRAPT 
EQUIPMENT, TFIE OPESBTING L I F E  OT THE TELECOPIMUNICATTON SYSTFY ElUST BE 
INCREASED ACCORDINGLY, D09T??G FYu71, TFIE WORK WILL CONTLYUS AT A 
VITAL PART OF THE TOPS (THERMOELECTRIC OUTEB PLANET SPACFCFBFT) 
PROJECT. TEE REQUIRED IMPROVEMENTS AfiE BEING DEVELOPED EY BOT3 
IW-HOUSE AND CONTRACTED THEORETICAL A N D  EXPEHIFIEXTBL EFFORTS, F I Q S T ,  
DEVELOPMENT OF A LARGE UNFURLCABLE ANTYHNA PROVIDES TNCREASED G B I Y  A N D  
S: RALLER ANTENNA POIZNTING E S R O R  LOSSES,  SECOND, A N  EPFTCTSNT X-593D 
DATA-DUHP T3LERETRY SYSTFM I%CS,lJJDING SPBCECRAPT A N T Y N N A  Y E T D S ,  
TRAWSRTTTEF, AND MODULATOR T S  BFTNG DEVELOPED- TFIIRD, A SPACECXRFT 
COWNAXD SYSTEM I S  BEIWG DEVEZOPF3 THAT I S  YORE EFFTCCTZQJT T X  T W  
COMWUNICATTON THEOQETIC SENSE, FOURTH, TO I M P R O V S  FOUTPYFWT 
OPXRBTING LIFE AND STABILITY,  COMMUNTCATTON XOUIPYYNT T S  3EIWII ;  

PLANET MTSSTONS 

THE PURPOSE OF T H I S  ACTIVITY I S  TEE DEVELOPMENT O F  THE 
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DESIGNED TO U T I L I Z E  DIGITAL C I R C U I T S  AS 'MUCPI AS POSSIBLE,  
TUBES ARE BEING L I F E  TESTED, A N D  REDUNDANT NECHABIZA 
THESIZED AND AIAEYZED, F I F T H l  OVERALL TELECOHHUNICATPOB 

SYSTEMS REQUIREBENTS ARE BEING ANALYZED TO O P T I N I Z E  TRACKING 
ACCURACY, TELEHETRY DATA RATES, CO ZLTES, A N D  OVERALL 
SYSTENS RELIABILITY,  COST, AND OPE P L I C I T Y ,  SEVERAL HEY 

PONENTS FOR T H I S  RTOP ARE PXOVIDED BY A N  OWRT EFFORT, 'SHICRO 
DEEP SPACE COMBUNICATION A N D  TRACKING", RTOP NO,  125-21-09, 

RTOP NO, "16-68-53 TITLE:  TELECOBBUNICATIOFIS TECHHOLOGY F O R  OUTER 
PLANET PROBES 

ORGANIZATION: A ES RESEARCH CEHTER 
MONITOR: FOSTER, J, V, TEL, 4 15-961-1 11 1 

A B S  MARINER V A N D  THE USSR'S BENEQA-4, - 5 ,  A N D  -6 
SHOW THAT SPECIAL SIGNAL LOSSES DEVELOP TN TRANSfiISSION THROUGH DENSE 
PLANETARY ATMOSPHERES THAT WILL AFFECT THE DESIGN OF DATA LINKS FOR 
PROBES TO THE OUTER PLANETS. I N  ORDER TO REDUCE SPACECRAFT 
COMMUNICATION DESIGN UNCERTATNTIES TO THE POINT OF REASONABLY ASSURED 
Y I S S I O N  RELTABILITP  I N  J U P I T E R  A N D  OTHEP COMPLEX ATMOSPHERI;: 

RECOHMENDATIONS FOR PROPAGATION EXPERIHENTS, TO BE CARRIED BY A S 
PRECURSOR SPACECRAFT, TO PURTHER REVEAL J U P I T E R  PROPAGATION 
CHARACTERISTICS,  B, TURBULENCE FADTNG FLUCTUATIONS O F  SIGNAL WITHIN 
THE J U P I T E R  ATMOSPSERE, A N D  THE CAPABILITY O F  J U P I T E R  NOISE TO 
SELF- IONIZE THE J U P I T E R  ATMOSPHERE. C. PROBABLE DEGREE OF SIGNAL 
ABSORPTION BY ATBOSPHERIC BETHANY AND DEUTERATED A H I n O N I A .  D. 
INPLICATIONS OF SOLAR W I N D  BOW SHOCK WAVES I N  AFFECTING 
COMMUNICATIONS I N  THE J U P I T E R  VICTNITY, A N D  CAPABILITY OF TRAPPED 
ELECTRONS BETWEEN RADIATION F I 3 L D S  FOR AFFECTING SPACECRAFT ANTENNA 
TEMPERATURES AND DEPOLARIZING SIGBALS,  E, ADDITIONAL DEDUCTIONS 
TEAT CAR BE HADE 'FROM J U P I T E R  V I C I N I T Y  R A D I O  TRANSRISSIONS RECEIVED 
AT EARTH TRACKING STATIOYS, TO FURTHER REVEAL J U P I T E R  PROPAGATIOR 
PARAMETERS, F ,  EXTENSIONS OF FINDINGS TO THE RELATED ENVIRONMENTS 
O F  THE OTHER OUTER PLANETS. 

ENVIRONMENTSp THE FOLLOWING PROPAGATION STUDIES WILL BE PURSUED: 

RTOP N O ,  186-68-54 TITLE:: GUIDAWCE A N D  CONTROL TECRNOEOGY FOR OUTER 
PLANET MISSIONS 

ORGANIZATION: J E T  PROPULSION LABORATORY 
EONTTOR: MCDONALD, R .  R ,  TEL e 2 13-354- 61 36 
TECHNTCAL SU 

C9NTROL TECHNOLOGY FOR FUTURE LONG TERR MTSSTONS TO THE OUTER 
PLBNETS, THESE MISSIONS ARE T Y P I F I E D  BY THE PFOPOSED G R A N D  TOUR 
PITSSION:: A FLIGHT TTHE OF 8-12 BEARS WITH FLYBYS OF SEVERAL PLANETS, 
AS SUCH, TBE PROGRA IS A LONG TERM, CONTINUING EFFORT TO PROVIDE 

TH3 HARDWARE A N D  A N A  P S I S  NEEDPD TO SUPPOV'I! T H Y  REOUTREMENTS OF TEE 
THERMOELECTPIC OUTPR PLANET SPaCECFAFT (TOPS) PROJECT. THE 

vHE ATTTTUDE CONTROL AREA; DEVPZOPPIEWT O F  A W  OUTFR PLAWET ADPROhCH 

THE PRTHARY OBSECTIVE O F  T H I S  P R O G R A H  I S  TO PROVIDE GUIDANCE A N D  

ENTS GENERATED BY TOPS ARE T H R E W O L D :  INCFEWSSD ACCURACY IN 
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GUIDANCE SYSTE ; A N D  'THE REALIZATION OF A HUCH HIGHER LEVEL OF 
R E L I A B I L I T Y  THAN REQUIRED FOR PREVIOUS ISSTONS.  TFIE INCREASED 
ATTITUDE CONTROL RCCURACY REQUIRES A CO PLETELP DIFFERENT SYSTEB TRAN 
USED PREVIOUSLY WHPLE THE AG SYSTER I S  OHPLETELY NEW, THEREFORE, 
THE PRIRARY EFFORT WILL BE TO DEVELOP FEASIBLE CONCEPT A N D  WHERE 
POSSIBLE,  DEMONSTRATE THESE CONCEPTS, CONTINUED SUPPORT WILL RE 
GIVEN TO THE TOPS DESIGN TEAH AS TIEQUTRED, TEE GENERAL AREAS TO BE 
COVERED WILL BE SPACECRAFT ATTITUDE CONTROL, THE APPROACH GUIDANCE 
SYSTE14 A N D  THE ASSOCIATED GROUND SUPPORT EQUIPMENT ( G S E ) ,  DURING 
FYr71 ,  THE WORK WILL BE A CONTINUATION O F  THE APPROACHES DEVELOPED 
D U R I N G  FY870: DEMONSTRATING TBE CHARACTERISTICS O F  THE BASELINE 
SYSTEMS. TN THE SPACECRaFT ATTITUDE CONTROL AREA, A STNGLE A X I S  
ATTITUDE CONTROL SIMULATION WILL RE MADE U S I N G  DEVELOPREWT HARDWARE 
A N D  A N  A I R  BEARING TABLE. BOTH STUDIES A N D  HARDWARE DEMONSTRATION 
WILL BE MADE TO PROVIDE REDUNDANCY, F O R  APPROACH GUIDANCEE, DATA 
PFOCESSING STUDIES WILL CONTINUE, A N D  USING THE ESTABLISHED 
REQUIREMENTS DESIGN OF A TV APPROAC GUIDANCE SENSOR WILL START, THE 
GROUND SUPPORT EQUXPHENT TASK WILL ONITOR THP INTERFACES BETWEEW 
ATTITUDE CONTROL, APPROACH GUIDANCE A N D  THE CENTRAL PROCESSOR, WITH 
PARTTCULAR ATTENTION TO DEVELOPM3NT O F  AUTOMATED CHECKOUT TECHNIQUES. 

RTOF NO. 186-68-55 TITLE:  GUIDANCE 8 CONTROL TECHNOLOGY F O B  MARS 
R O V I N G  VEFICLES 

ORGANIZATION: J E T  PROPWLSTON LABORATORY 
PIONITOR :: MCDONALD, R .  R .  TEL,  2 13-354- 6 186 
TECHNICAL SUPIPIARH 

CAPABILITY FOR DEVELOPING CONCEPTS, SUBSYSTEEIS AfJD COEIPONENTS F O R  
CONTROLLING THE LYOTTON O F  UNMANNED PLANETARY SURFACE R O V I N G  VEHICLES, 
WHICH PROVIDE AN EXTENSIVE S C I E N T I F I C  EXPLORATTONAL CAPABILITY, T H I S  
PROGRAB I S  A LONG-TERM RESEARCH A N D  ADVANCED DEVELOPMENT EFFORT TO 
PERFORM THE ANALYSES, SIPIULATIONS A N D  HARDWARE DEVELOPMENT NECESSARY 
F O R  PLANETARY R O V I N G  VEBICLE R I S S I O N S .  TBE TN-HOUSE EPFORT I N  PY71 
WILE BE EXPENDED O N  NONITORING THE TECHNICAL PROGRESS OF RESEARCH 
CONTRACTS AT CORHEkL UNIVERSITY A N D  RENSSELAER POLYTECHNIC I B S T I T U T E  
A N D  CONTRACTED FOR BY N A S A  HEADQUARTERS. THE RESEARCH CONTRACTS AT 
BOTH U N I V E R S I T I E S  STRONGLY EHPHASIZE THE ANALYSIS A N D  DEVELOPMENT OF 
SUBSYSTEPIS A N D  COMPONENTS FOR AN UNIOIANNED H A R S  R O V I N G  VEBICLE, 
REVIEB EIEETINGS WITH THE RESEARCH PARTICIPBNTS WILL BE HELD AT EACH 
UNIVERSITY ON APPROXIMATELY S I X  TO FIGHT WEEK INTERVALS. THESE 
MEETINGS WILL SERVE TO EVALUATE THEIR TECHNICAL PERFORMANCE AND 
PROVIDE TECHNICAL DIRECTION TO THEIR A C T I V I T I E S .  THE TECHNICAL 
NONITOR, I N  ADDITION, V I L L  ASSURE THAT AN EXCHANGE OF INFORMATION 
TAKES PLACE BETWYEN THE PARTICIPANTS A N D  OTHERSp INCLUDING N A S A  
CENTERS, OTHER U N I V E R S I T I E S  A N D  INDUSTRY, WHERE RELATED WORK I S  LN 
PROGRESS. THE BENEFITS DERIVED FROM THESE CONTRACTS ARE TWOFOLD, 
F I R S T I  THE RESULTS ARE USEFUL I N  HAIBTAINING A N D  IMPROVING THE 
CAPABILITY OF JPL AND N A S A  TO DEVELOP A N  UNPIANBED ROBING VEHICLE FOR 
PLANETARY EXPLORATION. A N D  SECOND, THE STUDENT PARTICTPANTS ARE 
CONFRONTED RPTH A PRACTICAL ENGINEERING PROBLEM DUPING THEIR COURSE 
OF STUDY. T H I S  SIGNIFICANTLY INCREASES THE STUDENTgS A B I L I T Y  TO COPE 
WITH ENGINEERING PROBLEMS UPON H I S  GRADUATION. 

THE P R I M A R Y  OBJECTIVE OF T H I S  PROGRAB I S  TO PRONOTE THE 

235 



FTOP NO, 186-68-55 T I T L E :  M A R S  ROVING VEHICLE TECHPTOLOGY 
ORGANIZATION: N A S A  HEADQUARTERS 

-ECHNICAL SU 

CAPABILITY F O R  DEVELOPING CEPTSg SUBSYSTE S AWD COHPONENTS FOR 
CONTROLLING THE BOTION OF ANNED PLANETARY SURFACE R O V I N G  VEHICLES, 

THE PROGRAM I S  A LONG-TER ESEARCH A N D  ADVANCED DEVELOPEENT EFFORT 

ONITOR .: TEL e 20 2-963- 6 98 5 

THE P R I M A R Y  OBJECTIVE O F  T H I S  PROGRAH I S  TO PROHOTE THE 

INCLUDE ANALYSESB SIMULATIONS AND HARDWARE DEVELOPMENT F O R  

RESEARCH CONTRACTS AT CORNELL UNIVERSITY A N D  RENSSELAER POLYTECHNIC 
INSTITUTE.  THE BENEFITS DERIVED TROM THESE CONTRACTS ARE TWOFOLD. 
F I R S T ,  THE RESULTS ARE USEFUL I N  MAINTAINING AND IMPROVING THE 
CAPABILITY O F  N A S A  TO DEVELOP A N  UNESANNXD ROBING VEHICLE F O R  
PLANETARY EXPLORATION. A N D  SECOND, THE STUDENT PARTICIPANTS ARE 
CONFRONTED WITH A PRACTICAL ENGINEERING PROBLEiY D U R I N G  THEIR COURSE 
OF STUDY. T H I S  SIGNIFICANTLY INCREASES THE STUDENTgS ABILITY TO COPE 
WITH ENGINEERING PROBLEHS U P O N  H I S  GRADUATION, 

I N G  VEHICLE B I S S I O N S .  THE EFFORT I N  FY 71 WILL SUPPORT 

RTOP NOe 186-68-56 TITLE:  CENTRAL DATA SUBSYSTEM F O R  OUTER-PLANET 
f!!TSSIONS 

ORGANIZATION: J E T  PROPULSION LABORATORY 
MONITOR : BCDONALD, R ,  R.  TEL. 2 13- 3 5 4 - 6  186 
TECHNICAL SUMMARY 

THE OBJECTIVE O F  TRE RTOP I S  TO DEVELOP ADVANCED S/C DATA 
SYSTEMS FOR UPJHANEBED DEEP SPACE HUIISSIONS. RESULTS WILL BE I N  THE 
FORB OF DESIGNS, BREADBOARDS, OR PROTOTYPES. T H I S  WILL BE 
ACCOMPLISHED THRU IN-HOUSE DESIGN COMPLEMENTED BY DEVICE A N D  

DEVELOPMENT CONTRACTS. THE FY*70 & "7'9 EFFORTS ARE 
LY I N  SUPPORT O F  THE ADVANCED SYSTEH TECHNOLOGY (AST 

THERMOELECTRIC OUTER PLANET S/C (TOPS) CENTRAL DATA SYSTEB 
THE FY'72 EFFORT SV'CLL SUPPORT THE N A S A  OUTER PLANET PROGRAM 
UPON THE FORMAL STATUS OF OUTER PLANET PROJECTS. THE RESULTS WILL BE 
APPLICABLE TO OTHER P O S T - 1 9 7 5  PROJECTS WITH SEVERE RELIFIBILITY 

ENTS, THE CDS INCLUDES THOSE DATA SUBSYSTEHS WHICH PERFORM 
TION OF COBTROL, MEASUREHENT, A N D  STORAGE. ~gCONTROL8a 

INCLUDES THE GENERATION E DISTRIBUTION OF TIMING SIGNALS, SEQUENCING 
THE S/C THRU I T S  DESIRED STATES ( ODES) PERFORETNG BAINTENANCE AND 
FAILURE DIAGHOSTICS ON OT ER S/C SUBSYSTEMS, A N D  SWITCHING I N  
REDUNDANT UNITS OR PERFOR I N G  THE EQUIVALENT FUNCTIONS. 
"EIEASUREHENTg* CONSISTS OF CONDITIONING, SAMPLING, ENCODING, 
RULTIPLEXING, COMPRESSING, AND FORMATTING DATA Poi? TRANSMISSION OR 
STORAGE. "STORAGEs' INCLUDES MASS STORAGE (TAPE RECORDERS) BUFFER 
STORAGE (EITHER MAGNETICS OR SEBICONDUCTORS) , A N D  WORKING STORAGE 
(READ-WRITE OR READ-ONLY MEMORIES a THE CDS I S  CONSIDERABLY MORE 

CENTRALIZED THAN I T S  HARINER-CLAS PREDECESSORS AS A DIRECT 
CONSEQUENCE O F  THE NEED FOR GREATLY INCREASED R E L I A B I L I T Y  A N D  
ON-BOARD DECISION-MAKING, CENTRALIZATIO3 PROVIDES F O R  INCREASED 
COMPUTATIONAL CAPABILITY A N D  HORE E F F I C I E N T  ALLOCATION O F  REDUNDANCY. 

D U R I N G  FYI71 THE DETAILED FUNCTIONAL DESIGN OF MOST O F  THE CDS WILL 
BE COEIPLETED, THE MEASURERENT PROCESSOR WILL BE BREADBOARDED A N D  

I T H  SIESIULATED MEASUREMENT INPUTS;  I T  B I L L  THEN BE MATED WITB 
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SELF-TEST Qb REPAIR)  CO PUTER BREADBOARD HICH WIPEL SIHULATE 
NTRAE COMPUTEH 

RTOP NO. 186-68-57 T I T L E :  ENGINEERING MECHANICS TECHWOLOGY FOR 
OUTER PLANET 

ORGANIZATION: J E T  PROPULSION LABORATORY 
E?IONITOR :: HCDONALD, R ,  R e  TEL, 213-354-6186 
TECHNICAL SUM 

A J O R  CHARACTERISTICS O F  ADVANCED OUTER PLANET SPACECRAFT 
INCLUDE: INCREASED COR C A P A B I L I T I E S ,  RTG POWER SOURCESB 
NEW PROPELLANTS, EXTREPl RATURE ENVIRONMENTS AND VERY LONG 
L I F E ,  T H I S  RTOP CONSISTS O F  A BER O F  TASKS H A V I N G  AS THEIR COBBON 
GOAL THE IDENTIFICATION O F  NEW ENGINEERING MECHANICS RYQUIRE 
SUCH SPACEC AFT A N D  THE DEVELOPMENT O F  THE TECHNOLOGIES NEEDED TO 
SA T I  SFY THE TO PROVIDE THE REQUTRED DATA RATE, THE TOPS SPACECRAFT 
USES A 14-F OT DIAHETER DEPLOYABLE X-BARD ANTENNA, T H I S  RTOP, I N  
COOPERATION WITH THE TELECOHMUNICATIONS D I V I S I O N  RTOP 186-68-53, WTLL 
ACCOMPLISH THE IN-HOUSE DEVELOPRENT O F  THAT ANTENNA, ANALYSIS, 
DESIGN, AND MATERlALS EVALUATION ARE I N  PROGRESS, THE TASK WILL BE 
COMPLETED I N  THE F I R S T  HALF O F  FY872,  T H I S  RTOP WILL PROVIDE GENERAL 
MECHANICAL SUPPORT TO TRE TOPS PROJECT, A FULL-SCAEE BODEL (MOCK-UP) 
O F  THE SPACECRAFT I S  BEING CONSTRUCTED AND WILL BE UPGRADED IN FY871 
TO SERVE AS A RADIATIOW TEST MODEL (RTM), PROTOTYPE ACTUATOR/DAMPERS 
F O R  THE RTG A N D  S C I E l C E  BOOMS ARE BEING DEVELOPED, RELIABILITY 
ASPECTS O F  A LONG-LIFE PUMP (FOR USE I N  THE FLUID LOOP HEAT TRANSPORT 
SYSTEH) AND THE DEPLOYABLE MAGNETOHETER BOOES WILL BE TNVESTIGATED I N  
FYs71. A COMPUTER CODE HAS BEEN SELECTED AND WILL BE USED I N  FY'71 
TO PERFORH THE REFINED CALCULATIONS NECESSARY TO PRODUCE REASONABLY 
ACCURATE MAPS O F  THE NEUTRON A N D  GAMMA RADIATION F I E L D S  RESULTING 
FROM THE RTG POWER SOURCE ON THE TOPS SPACECRAFT. POLYESERIC ADHESIVE 
SPSTEMS SUITABLE F O R  H I G H  A N D  LOW T E  PERATURE EXTREMES A N D  LONG-LIFE 
REQUIREMENTS B I L L  BE ESTABLISHED. CANDIDATES HAVE BEEN SELECTED A N D  
WfLL BE EXPOSED TO PLUS 500 DEGREES F F O R  4000 BOURS I N  F Y 9 9 1 ,  
SURVIVORS SHOULD ALSO BE GOOD CANDIDATES FOR SURVIVAL O F  LONG TERM 
TESTS AT B I N U S  375 DEGREES F I N  FY'72. 

RTOP NO. -1a6-68-58 TITLE: PACKAGING A N D  CABLING TECHNOLOGY 
ORGANIZATION: J E T  PROPULSION LABORATORY 
MONITOR: MCDONALD, R ,  Be TEL, 2 1 3 - 3 5 4 - 6 1 8 6  
TECHNICAL S U B H A R P  

L I F E  A N D  IMPROVED PACKAGING EFFICIENCY.  THEY ARE REQUIRING GREATER 
PELIABZLTTY TO OPERATE I N  INCREASINGLY SEVERE ENVIRONHENTS. T H I S  
CREATES A P A R A D O X  FOR PACKAGING I N  TEAT A LARGER NUMBER O F  SMALLER 
A N D  BORE FRAGILE COMPONENTS MUST BE ASSELYBLED A N D  INTERCONNECTED TO 
PERFORE RELIABLY FOR A LONGER TIME, ELECTRONIC PACKAGING AND CABLING 
I S  THE APPLICATION O F  BASIC PHYSICAL P R I N C I P L E S  I N  TRANSFORMING 
ELECTRONIC SCHEMATICS A N D  COMPONENTS INTO EQUIPMENT CAPABLE O F  
PERFORBING I T S  ELECTRICAL DESIGN FUNCTION, I T  I S  THE APPLICATION O F  
ENGINEERING HETHODS A N D  TECHNIQUES U S I N G  BASIC PHYSICAL LAWS TO 

INCREASINGLY COMPLEX SPACE HISSIONS HBVE REQUIREMENTS FOR LOPJGER 
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MECHANICAL DESIGN, FABRICATION, INTERCONNECTIOF?, A N D  INTEGRATION TO 
ASSURE OPERATION O F  ELECTRONIC E Q U I P N E N T . I N  S P E C I F I E D  ENVIRONMENTS, 

ENT PERFORHAWCE UST BE PREDICTABLE A N D  CANNOT BE DEGRADED 
ENTAL STRESSES I POSED BY FABRICATION, I SPECTIQNl  TEST, 
TH ATMOSPHERE, L CINCH, SPACE A N D  TIME, HE GOAL I S  TO 

SYNTHESIZE BOTH EXISTING A N D  DEVELOPED PACKAGING A N D  CABLING 
TECHNOLOGIES A N D  PERFORM SUCH DEVELOPHENTS NECESSARY TO PROVIDE A 
PROVEN SYSTEM COVERING THE FUNCTIONS O F  PACKAGING AND CABLING, BY 
PERFOREING T H I S  WORK WITHOUT FLIGHT PROJECT SCHEDULES A N D  CONSTRAINT 
A MORE SEARCHING REVIEW A N D  ANALYSIS OF PROBLEESS CAN BE BADE. 

TIONS CAN BE DEVELOPED, TESTED, EVALUATED AND DOCUBENTED I N  A 
TO PROVIDE S I G N I F I C A N T  ADVANTAGE I N  OBTAINING LONG L I F E  RELIABLE 

ION PERFORMANCE, THE APPROACH I S  TO REVIEW E X I S T I N G  A N D  PROPOSED 
J P L  A N D  OTHER PACKAGING A N D  CABLING METHODS A N D  TECHNIQUES, THROUGH 
EVALUATION AND ANALYSIS CHOOSE APPROPRIATE TECHNOL G I E S  F O R  FURTHER 
DEVELOPMENT A N D  INTEGRATION INTO A PACKAGING SYSTE . BY DEVELOPING 
THE CONCEPTS AND APPLYING THEM ON SYSTEPi DEVELOPMENT PROJECTS, 
S I G N I F I C A N T  DEVELOPMENTS CAN BE READY FOR A M I S S I O N  THAT COULD NOT 
OTHERWISE BE CONSIDERED. T H I S  WORK UNIT ALSO FURNISHES THE 
NONDEVELOPMENT BUT NECESSARY HOUSEKEEPING A C T I V I T I E S  O F  THE PACKAGING 
A N D  CABLING FUNCTIONS NECESSARY FOR THE TOPS PROJECT. 

RTOP NO,  186-68-59 TITLE:  J U P I T E R  ATMOSPHERIC ENTRY PROBE 
HIGH-SPEED BRAKING SURVIVAL ANALYSIS 

ORGANIZATION: J E T  PROPULSION LABORATORY 
ONITOR: BCDONALD, R .  R .  TEL e 2 1 3 - 3 5 4 - 6  18 6 

TECHNICAL SUMMARY 

HIGH-SPEED SHOCK COMPRESSION ON THE THERMOCHEMISTRY A N D  RADIATION 
CHARACTERISTICS O F  POSTULATED J U P I T E R  ATMOSPHERIC GASES, A N D  ( 2 )  
DETERMINE THE PROBABLE RESPONSE OF THE VEHTCLE REAT SHIELD A N D  THE 
THERESAL A N D  PRESSURE LOADINGS TO THE STRUCTURE, T H I S  WORK WILL BE 
DONE WITH E X I S T I N G  TRAJECTORY, THERMOCHEMISTRY, SPECTRAL INTENSITY,  
PLOW-FIELD, AND DYNAHIC ROTION COMPUTER PROGRAMS* THE WORK WILL 
SUPPORT O N G O I N G  A N D  FUTURE J U P I T E R  ATMOSPHERIC ENTRY PROBE SYSTEH 
STUDIES,  

WE INTEND TO (1) CO PUTE THE FFFECT OF A J U P I T E R  PROBE 

RTOP NO,  186-68-60 TITLE:  LONG RANGE PLANNING STUDIES FOR SOLAR 
EXPLORATION 

ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: TARVER, P,  TEL. 202-963-6985 
TECHNICAL SUPPMARP 

TECHNICAL DATA A N D  TO EVALUATE OR DEVELOP METHODOLOGIES THAT WILL A I D  
I N  PLANNING F O R  PLANETARY ADVAWCED MTSSIOWS A N D  ADVANCED TECHNOLOGY, 
M I S S I O N  STUDIES TO BE CONDUCTED WILL TYPICZlLEY COVER SCIENCE 
OBJECTIVES,  TRAJECTORY/PAYLOAD/LAUNCH VESICLE ANALYSES A N D  
REPRESENTATIVE SPACECRAFT CHARACTERISTICS A N D  TECHNOLOGY 
REQUIREMENTS, FOR FY 1971,  PLANNED STUDIES ARE: gl UTER PLANET 
SATELLITE MISSION, 42’) OUTER PLANET ENTRY PROBES, COST 

THE OBJECTIVE OF T H I S  EFFORT I S  TO OBTA-LN S C I E N T I F I C  AWD 
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ESTTrUIATION TECHNIQUES, ( 4 )  SATURN RTNGS FIISSION, (5) VENUS LANDZR 

PLANETARY SCHENCE OBJECTIVES A N D  INSTRUYENTS, (8) COUET flISSIOWS, 
( 9 )  LAUNCH VEHICLE ALTERNATIVES, INDIVTDUAL STUDY REPORTS AND AN 
ANBURL REPORT WILL BE ISSUED; WITH 'INTERTM REPORTS OR PRESENTATIONS 
AS APPPOPRIATE. 

6) COBPOSTTE J U P I T E R  GRAVITY A S S I S T  E I S S I O N S ,  g7) 

RTOP NO,  186-68-60 TITLE:  VENUS EXPLORATTON TECRNOLOGP 
ORGANIZATION: GODDARD SPACE FLIGHT CEVTER 
MONITOR: MARCOTTEB P. G ,  TEL,  3 0 1 - 9 8 2 - 4 6 4 6  
TECHNICAL SUPSEARY 

H I G H - G A I N B  NOR-AAGNETIC ELECTRONICALLY DYSPUN ANTENNA SYSTEM, ( 2  
DEVELOP A LOB B I T  RATE COMMUNICATION SYSTEM FOR PLANETARY SPACECRAFT 
WHEN THE SPACECRAFT DIRECTIONAL ANTENNA LS NOT POINTING DIRECTLY TO 
EARTH A N D  F O R  USE A S  THE PRIlUlARY MEANS O F  COMMUNTCATTON F R O H  
PLANETARY ENTRY PROBES. ( 3 )  TO ANALYZE A N D  EVALUATE VARTOUS 
SYSTZMS, SUBSYSTEMS A N D  SPACECRAFT OPEFATIONS I N  SUPPQRT O F  A N  
EXTENSIVE VENUS EXPLOBATTON PROGRAM PBSTICULARLY WITS RFGAFD TO 
S E L I A B I L I T Y  A N D  BIO-CONTAiYZNATION. (4) OVER GUTDELINES - TO APPLY 
ADVANCED TECHNOLOGY, I N  TBE AREAS O F  ELECTRONICALLY COMMUTATED D.C. 
TORQUERS, SERVO SPEED CONTROL A N D  UNTQUE BEARINGS, LUBRICANTS AND 
STRUCTURAL MATERIALS, TO DESIGN O F  MECYANTCAL DESPUN ANTENNA SUITABLE 
FOR LONG TERH (5 TO 10 YEARS) OPERATION TN PLANETARY EXPLORATLOW. 
(5) OYER GUIDELIINES - TO DEVELOP A TECHNIQUE FOR DETERMINING T 9 E  
MAGNETIC TORQUE FEST BY A SPACECRAFT O N  THE B A S I S  OF WEAR F I E L D  
HAGNETIC NEASUREMENTS, ALSO TO DETERMINE THE EFFECTIVE DIPOLE MOMENT 
OF' A SPACECRAFT I N  WHICH THE F A R  F I E L D  IS TOO WEAK TO BE RELIABLY 
REASURED. 

THE PURPOSE OF T H I S  RTOP TS TO: (1) CONTINUE DEVELOPHENT O F  A 

RTOP NO. 186-70-51 T I T L E :  ELECTRONIC PARTS F O R  OUTER PLANET RISSTONS 
ORGANIZATION: J E T  PROPULSION LABORATORP 
MONITOR : MCDONALD, R .  8, TEL. 2 1 3 - 3 5 4 - 6 1 8 6  
TECHNICAL SUMCIEIARY 

OBJECTIVE: A N  INTEGRATED EFFORT TO DEVELOP AND EVALUATE THE 
ELECTRONIC PARTS A N D  THE ASSOCIATED R E L I A B I L I T Y  A N D  Q g A L I T P  ASSURANCE 
TECHNIQUES NEEDED FOR THE OUTER PLANET MISSIONS, APPROACH: THE 
I N I T I A L  A C T I V I T I E S  WILL BE CONDUCTED I N  SUPPORT OF THE THERMOELECTRIC 
OUTER PLANET SPACECRAFT (TOPS . EMPHASIS WILL BE PLACED ON THE 
DEVELOPBENT AND/OR EVALUATION O F  MICROELECTRONIC DEVICES NEEDED F O R  
TOPS TYPE OUTER PLhNET SPACECRAFT A N D  THE IMPLEMENTATION OF THE 
R E L I A B I L I T Y  A N D  QUALITY ASSURANCE PROGRAM DESCRIBED I N  TBE TOPS 
POLICY AND REQUIREMENTS DOCUMENT, THE ZMPLEFIENTATION O F  T H I S  EFFORT 
B I L L  BE COORDINATED THROUGH THE A C T I V I T I E S  OF THE TOPS 
HICROELECTRONICS COMMITTEE, THE PURPOSE OF TEfIS COHMITTEE IS TO 
DETERNINE THE VARIOUS NEEDS OF TBE TOPS SUBSYSTEMS, FASTER 
STANDARDIZATION OF COMPONENTS THROUGHOUT THE SPACECRAFT SYSTEEYI, 
PURSUE DEVICE DEVELOP EWT FlHERE SUBSYSTEM NEEDS DICTATE AND DEVELOP 

HE NECESSARY RELIABE I T Y  A N D  QUALITY ASSURANCE TECHNIQUES FOR 
ICROELECTRONICS. I N  THE AREA OF DISCRETE PARTS EMPHASIS WILL BE 
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PLACED O N  THE PREPARATION O F  A TOPS RECO HENDED PARTS L I S T  FOR USE BY 

DERATING FACTORS A N D  S U I T A B I L I T Y  FOR LONG L I F E  APPLICATIONS, DESIGN 
APPRAISAL INVESTIGATION OF APPROPRIATE COMPONENTS WILL BE CONDUCTED 
TO DEVELOP A BETTER UNDERSTANDING O F  THE PROCESSES A N D  TECHNIQUES 
USED I N  FABRICATING THESE COMPONENTS, RESULTS O F  SUCH APPRAISALS 
WILL BE USED TO DETERMINE THEIR CAPABILITY F O R  SUCCESSFUL OPERATION 
I N  LONG L I F E  MISSIONS. I N  ADDITION EFFORT WILL BE EXPENDED TO 
DEVELOP R E L I A B I L I T Y  ANALYSIS ABD PREDICTION TECHNIQUE PERFORM 
SUBSYSTEM R E L I A B I L I T Y  TRADT30FFSp ELECTRONIC PART FAILURE RATE 
COMPILATIONS AND A HAFDWARE INSPECTION PROGRAM I N  SUPPORT OF THE TOPS 
MICROELECTRONIC A C T I V I T I E S  A N D  F E A S I B I L I T Y  DEMONSTRATIONS. 

DESIGNERS. T H I S  WILL INCLUDE RADIATION RESISTBNCE, 

RTOP NO. 188-36-51 T I T L E :  MAGNETODYNAMIC/MAGNETIC F I E L D S  
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: K A V A N A G H ,  L. D. TEL. 202-962-1 987 
TECHNICAL SUMMARY 

THE OBJECTIVE I S  TO INVESTIGATE BOTH STEADY A N D  FLUCTUATING 
MAGNETIC F I E L D S  I N  THE EARTHsS MAGNETOSPHERE, I N  INTERPLANETARY 
SPACE, A N D  I N  THE V I C I N I T Y  O F  THE MOON A N D  PLANETS, A N D  TO USE THESE 
F I E L D S  AS INDICATORS O F  LARGE A N D  SMALL SCALE DYNAHIC PROCESSES 
OCCURRING I N  THESE REGIONS. DC A N D  SLOWLY-VARYING MAGWETIC F I E L D  
MEASUREMENTS I N  SPACE ARE USED TO D E F I N E  THE GEOBETRY O F  THE 
MAGNETOSPHERE CAVITY A N D  M A N Y  FEATURES O F  THE MAGNETOSPHERE INCLUDING 
THE BOW SHOCK, MAGNETOPAUSE, AND T A I L  REGION. I N  THE TNTERPLANETARY 
MEDIUM, THESE MEASUREMENTS ARE USED TO DEFINE SECTOR, FILAMENTARY AND 
OTHER STRUCTURE I N  THE SOLAR W I N D ,  WHICH CAN BE RELATED TO PROCESSES 
ON THE SOLAR SURFACE. ALSO, MAGNETTC F I E L D  MEASUREMENTS I N  THE 
V I C I N I T Y  OF THE MOON A N D  PLANETS ARE USED TO RELATE TO QUESTIONS SUCH 
A S  THE EXISTENCE O F  PLANETARY RADIATION BELTS AND DYNAMICAL PROCESSES 
I N  PLANETARY INTERIORS,  AC MAGNETIC F I E L D  INVESTIGATIONS I N  SPACE 
ARE USED I N  THE STUDY O F  HYDROMAGNETIC WAVES, GEOMAGNETIC STORMSI 
PLASMA I N S T A B I L I E S ,  PLASMA TURBULANCE, DIFFUSION OF TRAPPED 

AND A VARIETY O F  OTHER APPLICATIONS. 
PARTICLES, STRUCTURE OF THE BOW SHOCK, MAGNETOPAUSE, A N D  PLASMAPAUSE, 

RTOP NO. 188-36-52 TITLE:  MAGNETODYNAMICS/ELECTRIC F I E L D S  
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: K A V A N A G H ,  L. D,  TEL, 202-962-1987 
TECHNICAL SUMMARY 

IONOSPHERE AND AURORAL REGIONSl THE MAGNETOSPHERE, THE BOW SHOCK, 
MAGNETOSHEATH, AND BOUNDARIES O F  THE NAGNETOSPHERE, I N  THE SOLAR 

THE OBJECTIVE I S  TO STUDY BOTH AC AND DC ELECTRIC F I E L D S  I N  THE 

I N D ,  A N D  I N  THE V I C I N I T Y  OF THE MOON A N D  PLANETS. DC MEASUREMENTS 
N THE AURORAL REGIONS ARE EXTREMELY VALUABLE, SINCE ANY COMPONENT O F  

ELECTRIC F I E L D  PARALLEL TO THE LOCAL HAGWETIC F I E L D  CAN BE RELATED 
DIRECTLY TO PARTICLE ACCELERATIO S, AND A N Y  PERPENDICULAR COMPONENTS 
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CAN BE BELATED TO LARGE-SCAEE CURRENT SYSTEBS A N D  TO LARGE-SCALE 
CONVECTION I N  THE OUTER MAGNETOSPHERE. DIRECT DC F I E L D  EIEASUR 
I N  THE OUTER AGNETOSPHERE ARE NECESSARY TO ESTABLISH THE EXTE 
CHARGED-PART1 LE CO-ROTATION WITH THE EARTH, CONVECTION, AND T 
COUPLING O F  CURRENT S EEN THE HAGNETOSPHERE AND TBE 
IONOSPHERE. DIFFERENCES I N  ELECTRIC F I E L D S  
HEASURED I N S I D E  A N D  OUTSIDE I L L  PROVIDE VALUABLE 

ANY DEVIATIONS O F  THE DC ELECTRIC F I E  HE EXPECTED V T I  
F I E L D  H A Y  BE TAKEN AS EVIDENCE F O R  D I  R FRICTION O F  S O  
W I N D  PARTICILES, OR OF VISCOUS INTERACTIONS BETWEEN STREAMS O F  
AT SECTOR OR FILAHENTARY BOUNDARIES, DC ELECTRIC F I E L D S  NEAR THE 
MOON A N D  PLANETS WILL ALSO BE IMPORTANT INDICATORS O F  SOLAR-PLANETARY 
RELATIONSHIPS.  AC ELECTRIC F I E L D S  ARE EXTREMELY IHPORTANT I N  STUDIES 
OF WAVE PROPAGATION AND WAVE-PARTICLE INTERACTIONS. WHEN COESBINED 
WITH CORRESPONDING AC HAGNETIC F I E L D  INFORMATIOW, THESE EASUREMENTS 
ARE POWERFUL INDICATORS O F  ENERGY TRANSFER PROCESSES I N  THE 
MAGNETOSPHERE AND BEYONDl AND THEY ALSO PROVIDE EXTREBELY VALUABLE 
CLUES ON PLASBA I N S T A B I L I T I E S  A N D  PARTICLE PITCR-ANGLE SCATTERING 
HECHANISHS. HOST CURRENT THEORIES OF THE EARTH'S BOW SHOCK HAINTAIN 
THAT T H I S  SHOCK STRUCTURE I S  DETERMINED ENTIRELY BY KIGH-FREQUENCY 
ELECTROSTATIC WAVES, AT LEAST SOME O F  WHICH ARE STANDING WAVES, 

ATION O N  THE NATURE OF THE PEAS I N  THE SOLAR WIWD, 

RTOP 30. 188-36-53 TITLE:  MAGNETODYNA ICS/NON-THERflAL PLASBAS 

HONI TOR : KAVANAGH, L. D,  TEL 202-9 62- 1987 
TECHNICAL SUMRARY 

ORGANIZATION: NaSA HEADQUARTERS 

NOW-THERMAL PLASHAS ARE CONSIDERED TO BE THOSE COLLECTIONS O F  
HARGED PARTICLES WHICH ARE EITHER LOCATED OUTSIDE THE MAGNETOSPHERIC 
OR PLANETARY) T R I P P I N G  REGIONS, OR WHICH I N S I D E  THE HAGNETOSPHERE 

ARE ESPECIALLY RESPONSIVE TO PLASMA I N S T A B I L I T I E S  A N D  ELECTRIC F I E L D S  
( I e E . ,  D R I F T  NOTIONS A R I S I N G  FROM ELECTRIC F I  LDS DOMINATE OVER DRIFT 
ESOTIONS ARTSING F R O B  MAGNETIC-FIELD GRADIENTS THUS, T H I S  CATEGORY 
OF PARTICLES INCLUDES: 1) THE SOLAR WIND; 2 )  CENCENTRATIONS OF 
PLASMA NEAR THE R O O 1  A N D  PLANETS FORPSIIWG I N  THE WAKE O F  THE SOLAR 
W I N D  ABOUT THESE BODIES; 3) PARTICLES F O R H I N G  THE EARTBBS GEOMAGNETIC 
TAIL ,  PLASMA SHEET, AND *9CUSP7q REGION; 4) !IAGNETOSHEATS PARTICLES A N D  
PARTICLES ASSOCIfiTED WITH THE BOW SHOCK A N D  MAGNETOPAUSE; RND 5) 
PLASMASPHERE PARTICLES A N D  PARTICLES I N  CONVECTIVE HOTTON THROUGH THE 
OUTER ZONE OF THE MAGNETOSPHERE. OBJECTIVES ARE TO HEASURE THESE 
PARTICLES A N D  TO UNDERSTAND THEORETICALLY THE18 O R I G I N S ,  THEIR 

IME-VARYING BEHAVIORo A N D  THEIR RELATION TO THE OVERALL 
AGNETOSPHERE CONFIGURATION A N D  PLANETARY RADIATION ZONES, 

MEASUREMENTS O F  THESE PARTICLES ARE ESPECIALLY VALUABLE WHEN COMBINED 
WITH CORRESPONDING ELECTRIC A N D  MAGNETIC-FIELD EASUREMENTS, A N D  WITH 
SIPIULTANEOUS HEASUREMENTS OF PARTICLES OF HIGHE ENERGY, A VARIETY 
O F  INSTRUMENTS HAVE BEEN DESIGNED TO MEASURE THESE PARTICLES,  SOHE 
PROBLEHS ARISE WITH SPACECRA EASUREHENTS AT VERY LOW PARTICLE 

TENS OF EB O R  LESS HEN THE ELECTRIC POTENTIAL O F  THE 
BECOPIES COBPARABL THE ENERGY OF THE PARTICLES,  

PROBLEMS ALSO ARISE I N  EXPTR T S  FOR LONG-DURATION FLIGHTSB S I N C E  
MANY O F  THE HOST USEFUL DETECTORS HAVE L I  I T E D  L I F E T I M E S ,  
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RTOP NO, 9 8 8 - - 3 6 - 5 4  T I T L E :  ~AGNETODHNA~ICS/AURORAL A N D  TRaPPED 
PARTICLES 

TION: N A S A  HEADQUARTERS 
K A V A N A G H ,  E. D. TEE. 202-962-1987 

TECHNICAL SUMMARY 
T H I S  CATEGORY OF CHARGED PARTICLES INCLUDES P R E C I P I T A T I N G  

ELECTRONS A N D  IONS FORMING THE AURORAS A N D  AIRGLOW; STABLY TRAPPED 
A N D  QUASI-TRAPPED PARTICLES TN THE EARTHB S MAGNETOSPHERE; CHARGED 
PARTICLES I N  THE V I C I N I T Y  OF TRE EARTH A R I S I N G  THROUGH NEUTRON 
ALBEDO; THE MORE ENERGETIC PARTICLES I N  THE SOLAR W I N D ;  A N D  PARTICLES 
TRAPPED I N  THE RADIATION ZONES OF THE PLANETS, OBJECTIVES ARE TO 
PIEASURE THESE PARTICLES A N D  TO UNDERSTAND THEIR O R I G I N S ,  THEIR 
TIME-VARYING BEHAVIOR, THEIR REACTION TO PEBTURBSTIONS, THEIR 
ADIABATIC A N D  NON-ADIABATIC MOTIONS, A N D  PROCESSES WHICH MAY AFFECT 
THEIR ENERGIES OR SPATIAL DISTRIBUTIONS. ALTHOUGH B GREAT DEAL O F  
DATA OR TRAPPED PARTICLES I N  THE EART€IaS MAGNETOSPHERE H A S  BEEN TAKEN 
TFIUS F A R ,  SUBSTANTIAL FURTHER INTERPRETATION OF THE DATA WEEDS TO BE 
MADE FOR A COMPLETE UNDERSTANDING O F  THE DYNAMIC PROCESSES INVOLVED. 
I N  ADDITIOP, A N  EXPLORATORY SURVEY OF-THE DISTRIBUTION OF THESE 
PARTICLES I S  S T I L L  NECESSARY I N  CERTAIN REGIONS O F  THE MAGNETOSPHERE, 
ESPECIALLY I N  THE V I C I N I T Y  O F  THE MAGNETIC F I E L D  L I N E S  ASSOCIATED 
VITH THE NEUTRAL POINTS. EXPLORATORY SURVEYS ARE ALSO NECESSARY OF 
THE RADIATION BELTS OF THE PLANETS, PARTICULARLY O F  MERCURY, J U P I T E R ,  
A N D  THE OUTER PLANETS S I N C E  THE RADIATION ZONES ON THESE ARE EXPECTED 
TO BE Q U I T E  DIFFERENT FROM THE TRAPPING REGION AROUND THE EBRTH, 
AURORAL PARTICLES ARE OF CONTINUING INTEREST I N S O F A R  A S  THEY PROVIDE 
A TANGIBLE LINK BETWEEN G R O U N D  OBSERVATIONS A N D  OBSERVATIONS O F  THE 
OUTER MAGNETOSPHERE. O F  S P E C I A L  INTEREST ARE CORRELATIONS OF AURORAL 
PARTICLE ACTIVITY WITH VLF WAVE ACTIVITY, S I N C E  THESE CAN BE DIRECTT,Y 
RELATED TO PLASMA I N S T A B I L I T I E S  A N D  TO OTHER PITCH-ANGLE SCATTERING 
MECHANISMS I N  THE RADITION ZONES. AURORAL SUBSTORMS ARE NOW THOUGHT 
TO BE ASSOCIATED WITH LARGE-SCALE ELECTRIC F I E L D S  I N  THE 
MAGNETOSPHERE, BUT A FULLY SATISYING EXPLANATION OF THE AURORAL 
PROCESS BAS THUS P A R  BEEN ELUSIVE. 

RTOP TO. 188-38-51 T I T L E :  DEVELOPMENT OF EXPERIRENTS A N D  HARDWARE 

ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: OERTEL, G. K. TEL. 202-962-0157 
TECHNICAL SUMMARY 

THE OBJECTIVE OF THE WORK UNDER T H I S  BTOP I S  THE DEVELOPEENT OF 
EXPERIMENTS F O R  SPACE PLIGHT OR LABORATORY APPLICATION, A N D  THE 
DEVELOPMENT O F  C R I T I C A L  TECHNOLOGY ITEMS WHICH ARE NEEDFD F13R SOLAR 
OBSERVATTONS, OR WHICH CAN I?¶PROVE THEM SIGNIFICANTLY. INCLUDED ARE 
THE FOLLOWING A C T I V I T I E S :  D E F I N I T I O N  A N D  DEVELOPMENT OF EXPERIMENTS 
FOR EVENTUAL FLIGHT ON A ROCKET FOR SOLAR OBSERVATIONS ABOVE THE 
ATMOSPHERE. DEVELOPMENT OF A DEVICE FOR THE PRODUCTION OF OPTICAL 
COMPONENTS F O R  USE I N  SOLAR AND ASTRONOMICAL TELSSCOPES, 
SPECTROGRAPHS, ETC,,  ON THE GROUND A N D  I N  SPACE. DEVELOPBENT O F  
TECHNIQUES F O R  IMPROVING THE PERPORMA3CE O F  OPTICAL INSTRUMENTATION 
I N  SPACE A N D  ON THE GROUND. DEVELOPMENT OF TECHNIQUES FOR ACCURATE 
CALIBRATION O F  LNSTFUMENTATION I N  SPACE A N D  ON THE GROURD I N  PARTS OF 

F O R  SOLAR PHYSICS RESEARCH 
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THE SPECTRUM WHERE THE AVAILABLE ACCURACY I S  I N S U F F I C I E N T  F O R  
EFFECTIVE USE OF DATA F R O B  SPACE, DEVELOPNENT O F  NOVEL TECHNIQUES 
FOR INCREASING THE INFORHATION VALUE OF PIiESENT EXPERIMENTS, 

RTOP NO. 188-38-52 TITLE: GROUND-BASED OBSERVATIONS OF THE S U N  
ORGANIZATION: NAS19 HEADQUARTERS 
MONITOR: OERTEL, G, K, TEL, 202-962-0157 
TECHNICAL SUHMARY 

GROUND-BASED OBSERVATIONS O F  THE S U N  I N  WAVELEWGTflS FOR GTHICH 
TBE ATMOSPHERE I S  TRANSPARENT ARE CARRIED OUT AT A NUHBER OF SUITABLZ 
OBSERVATORIES AND G R O U N D  STATIONS THROUGHOUT THE UNITED STATXS, THE 
PURPOSE O F  THESE GROUND-BASED OBSERVATTONS I S  TO OBTAIN INFORRATION 
ON THE SOLAR ATMOSPHERE F R O N  T F F  PHOTOSPHERE A N D  SUNSPOTS, TO THE 
CHROMOSPHERE A N D  THE CORONA, A N D  ON TBE FINE AflD GROSS STRUCTURE O F  
THE SOLAR ATMOSPHERE, A N D  ACTIVITY I N  I T .  T H I S  INFORMATION I S  THEN 
USED I N  CORRELATION WITH OBSERVATTONS FROM SOUNDING ROCKETS, OSOS,  
ATE A N D  OTHER SPACECRAFT TO DETERMINE THE PHYSICAL CONDITIONS I N  TT-IE 
OBJECTS STUDIES,  A N D  TO UNDERSTAND THE PHYSICAL PIECRRWISPIS AT WORK I N  
THEM. SPECIFICALLY THE FOLLOWING TYPES O F  ACTIVITY APE COVERED UNDER 
TFIIS RTOP (GROUND-BASED HERE REFERS TO ATRCRAFT AND BALLOONS AS WFLL 
AS TO F I X E D  INSTALLATIONS ON THE G R O U N D ) :  THE D E F I N I T I O N  A N D  DESIGN 
O F  EXPERIMENTS FOR GROUND-BASED OBSERVATORIES. THE CONSTRUCTION O R  
PURCHASE A N D  OPERATION O F  SUCH EXPERIMENTS, THE OBSERVING O F  THE 
S U N ,  A N D  FEATURES I N  I T ,  FROM THE G R O U N D .  THE ANALYSIS OB 
GROUND-BASED DATA TN CORRELATION WITH DATA PROW SPACE OS FROM OTHER 
GROUND-BASED OBSERVATORIES, S C I E N T I P I C  INTERPRETATION I N  TERMS O F  
PHYSICAL CONDITIONS AND MECHANISMS. 

RTOP NO. 188-38-53 T I T L E :  LABORATORY A N D  THEORETICAL SOLAR PHYSICS 
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: OERTEL, G. K, TEL,  202-962-0157 
TECHNICAL SUMMARY 

LABORATORY A N D  THEORETICAL STUDIES ARE CARRIED OUT ON CURRENT 
PROBLEMS I N  SOLAR ASTRONOMY AND SOLAR PHYSICS, A N D  ON IMPORTANT AREAS 
OF ATOMIC A N D  MOLECULAR PHYSICS WHICH ARE CONTRIBUTING BASIC 
INFORMATION AS PEQUIRED FOR THE ANALYSIS OR UVDERSTBNDTNG OF SOLAR 
DATA F R O B  THE GROUND A N D  FROB SPACE, THEORETICAL STUDIES OF THE S U N  
INCLUDE THE FOLLOWING TYPES O F  ACTIVITY: THE ANALYSIS O F  
GROUND-BASED A N D  SPACE DATA I N  TERMS O F  MODELS OF THE SOLAR 
ATHOSPHERE ACTIVITY, OR STRUCTURES. S C T E N T I F I C  TNTERPRETATTON I N  
TERMS O F  PHYSICAL CONDITIONS A N D  MECHANISMS. PREDICTION OF FUTURE 
EVENTS ON THE S U N ,  SUCH AS PREDICTIONS OF CORONAL STRUCTURES FROPI 
FEATURES OBSERVABLE ON THE D I S K ;  OF THE DEVELOPMENT OF FUTURE ACTIVE 
REGIONS FROM MAGNETIC A N D  H-ALPHA FEATURES; THE OCCURRENCE O F  FLARXS 
FROPI MAGNETIC F I E L D  COMPLEXITY A N D  CONFIGURATION. THEORETICAL AND 
LABORATORY STUDIES I N  ATOMIC AND MOLECULAR PHYSICS INCLUDE THESE 
A C T I V I T I E S :  TRE HEASUREMENT OR COMPUTATION O F  ATOMIC OR BOLECULAR 
QUANTITIES SUCH AS WAVELENGTHS, ENERGY LEVELS, F-VALUES, L I N E  
BPOADENING PARAMETERS, IONIZATION A N D  EXCITATION FUNCTIONS, ETC. THE 
PRODUCTION OF PLASMAS WHICH SIHULATE BY SCALING PART OR ALL OF THE 
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COFTDITIOWS I N  PARTICULAR SOLAR PHENOBENA OF STRUCTURES I W  TBE 
LABORATORY, THE STUDY O F  BASIC PHYSICAL PROCESSES SUCH AS 
OSCIELATIONS UNDER CONDITIONS AS THEY ARE FOUND I N  THE SOLAR 
ATMOSPHERE, A N D  HICH CAN BE EXPECTED TO FORM THE B A S I S  FOR AN 
UNDERSTANDING O F  S O L A R  PHENOHENA. 

RTOP NOa 188-39-51 TITLE: INTERPLANETARY PHYSICS 
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: SCHMERLING, E. R e  TEE. 202-962-1973 
TECHNICAL S U M f l A R Y  

INTERPLANETARY SPACE, OUTSIDE THE MAGNETOSPHERIC ENVELOPES OF THE 
EARTH, THE MOONB THE PLANETS, A N D  THE IMMEDIATE ENVIRONMENT (CORONA 
OF THE S U N ,  THESE CONSIST OF PLBSMA STREAMS, ELECTRIC A N D  I?4AGNETIC 
F I E L D S ,  CHARGED PARTICLES A N D  COSMIC R A Y S ,  METHODS O F  STUDY INCLUDE 
THE srREMOTE SENSINGtv TECHNIQUES BASED ON THE USE OF R A D I O  WAVES, A N D  
THE I N - S I T U  MEASUREMENTS HADE BY THE USE OF INSTRUHENTS CARRIED ON 
SPACE PROBES 

THE OBJECTIVE I S  TO STUDY TFIE PHENOMENA WHICH CAN BE OBSERVED I N  

RTOP NO. 188-39-52 TITLE:  UPPER PLANETARY IONOSPHERES 

MONITOR : SCHMERLING, E. R e  TEL, 202-962-7973 
TECHNICAL SUMMARY 

TEMPERATURES, I N  THE UPPER IONOSPHERES O F  THE EARTH A N D  PLANETS A N D  
DETERMINE THEIR VARIATIONS WITH P O S I T I O N ,  TIME A N D  SOLAR ACTIVITY. 
2,  TO TMPROVE O U R  UNDERSTANDING OF THE PROCESSES BY WHICH IONIZATION 
I S  PRODUCED, DISPLACED AND REEOVED BY RECOMBINATION PROCESSES. 3. 
TO IMPROVE METHODS FOR THE MEASUREMENT OF IONOSPHERIC PARABETERS, 
ESPECIALLY AROU'ND THE PLANETS, 

ORGANIZATION: N A S A  HEADQUARTERS 

1, TO SURVEY THE CONSTITUENTS, THEIR CONCENTRATIONS AND 

RTOP NO. 188-39-53 TITLE:  LOWER PLANETARY IONOSPHERES 
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: SCHMERLING, E. R.  TEL, 202-962-1933 
TECHNICAL SUMPIARY 

1. DEVELOPBENT OF ElFfiSURING TECHNIQUES APPLICABLE FOR THE F I R S T  
100 RM OF THE TERRESTRIAL IONOSPHERE, A N D  CORRESPONDING PORTIONS OF 
THE LOWER IONOSPHERES OF THE PLANETS, T H I S  REQUIRES THE DEVELOPMENT 
O F  P O S I T I V E  A N D  NEGATIVE ION SPECTROMETERS CAPABLE OF W O R K I N G  AT 
PRESSURES GREATER THAN ,00010 MN HG, A N D  OTHER TECHNIQUES FOR 
DETERMINING ELECTRON CONCENTRATIONS A N D  TEMPERATURES. 2. 
FORMULATION OF MODELS O F  THE LOWER IONOSPHERES O F  EARTH AND THE 
PLILNETS, 3, DETERMINATION O F  THE REACTION RATES F O R  THE PERTINENT 
ION-ELECTRO A N D  ION-MOLECULE REACTIONS, 4,  DETERHINATION OF 
CIRCULATION AND AVE-DISTURBANCE EFFECTS I THE PIEDIUH, 
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88-39-54 T I T L E :  PARTICLE-WA E INTERACTIOWS 
ORGANIZATION: N A S A  HEADQUARTERS 

ONITOR: SCHBERLING, E. R, TEE, 202-962-1973 
ECHNICAL S U H H A R Y  

NEUTRAL A N D  CHARGED PARTICLES I N  THE ENVlRONFlENTS O F  THE 
ETS, I N  INTERPLANETARY SPACE, I N  THE SOLAR CORONA 8ND I N  THE 

LABORATORY, AFFECT THE PROPAGATION OF RADIO WAVES. T H I S  INTERACTION 
CAN BE USED TO REASURE THE MEDIUM AND, CONVERSELY, REQUIRES 
CORRECTIONS TO BE ADE I N  P R E C I S I O N  TRACKING SYSTEMS, STRONGER 
INTERACTIOHS OCCUR UNDER SO E CIRCUHSTANCES HICH LEAD TO THE 
GENERATION O F  RADIO SIGNALS FROM PLASMA MOTIONS, A N D  THE 
AMPLIFICATION OF RADIO SIGNALS, CONVERSELY, CHARGED PARTICLES CAN BE 
ACCELERATED A N D  DECELERATED BY ELECTROMAGNETIC WAVES 

RTOP NO, 188-41-51 TITLE:: GROUND-BASED ASTRONOMY - OPTTCAL 
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: ROBBN, N, G. TEL. 202-962-2989 
TECHNICAL SUMHARY 

HAINTENANCE OF INSTRUMENTATIONS A N D  F A C I L I T I E S  FOR GROUND-BASED 
TELESCOPES. THESE EQUTPEIENTS ARE USED FOR GENERAL ASTRONOMICAL 
RESEARCH, GROUND-BASED ASTRONOMY INCLUDES THE DEVELOPMENT O F  
IMPROVED EQUIPMENT TO IMPLEMENT ASTRONOMICAL OBSERVATIONS A N D  THEIR 
INTERPRETATION. 

THE GENERAL OBJECTIVES ARE THE CONTINUING DEVELOPHENTS A N D  

RTOP NO. 1 8 8 - 4 1 - 5 5  TITLE:  INFRARED ASTRONOMY 
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: BOGGESS, N ,  8, TEL. 202-963-5997 
TECHNICAL SUMHARY 

OF GROUND-BASED TELESCOPES, AIRPLANES, ROCKETS, AND BALLOORS AND 
ASSOCIATED EQUIPEIENT. I N  ADDITION, TO DEVELOP DETECTORS A N D  
CRYOGENICS S O  THAT SATELLITES COULD BE USED FOR INFRARED RESEATICH. 

THE OBJECTIVE I S  TO STUDY OBJECTS I N  THE INFRARED (TR) BY MEANS 

RTOP NO. 1 8 8 - 4 1 - 5 8  TITLE:: SUPPORTING TASKS 
ORGANIZATION: N A S A  HEADQUARTERS 
BONITOR: OTT, E, J, TEL. 202-963-5996 
TECHNICAL SUMHARY 

THE OBJECTIVE I S  TO PROVIDE A BASE FROM WHICH S P E C I A L  PROJECTS 
O F  PARTICULARLY H I G H  INTEREST TO THE N A S A  ASTiiONOElY PROGRAM MAY BE 
CARRIED TO TIMELY CONCLUSION. THE TASKS ARE GREATLY VARIED. 
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RTOP NO, 188-45-51 TITLE:  COMETS A N D  ASTEROIDS 

WONITOR: TEE 202-9 6 2- 2 8 4 7  
ORGANIZATIOE: N A S A  HEADQUARTERS 

ROIDS RESEARCH PLAN INCLUDES OBSERVATIONAL 
S B  ASTEROIDS, ZODIACAL LIGHT, AND THE 

ION O F  THE CHEMISTRY A N D  PHYSICS OF 
ICRO-PARTICLES U S I N G  EXPERIMENTS I N  

PACE, THE ASTRONOEICAL STUDIES INCLUDE 
OBSERVATIONS OF THE MORPHOLOGY, POLARIZATION, SPECTRAL DISTRIBUTION 
OF BRIGHT CO E T S ,  ASTEROIDS, THE ZODIACAL LIGHT A N D  GEGENSCHEIN, THE 
OBSERVATIONS ARE CARRIED OUT FROM GROUND BASED OBSERVATORIES A N D ,  
ALSO, FROM AIRCRAFT OBSERVATORIES A N D  BALLOONS. ASTROMETRIC 

ENTS AND THE SEARCH FOR NEW COBETS A N D  ASTEROIDS ARE ALSO 
OUT, THE PHYSICS OF COMETS INCLUDES RESEARCH ABOUT THE 

DYNAMIC PROCESSES I N  COMETS A N D  THE INTERACTIONS OF THE COPgAS A N D  
T A I L S  WITH SOLAR RADIATIONS A N D  SOLAR STREAMS. FROM THE 
OBSERVATIONAL PROGRAM THE COBPOSITION O F  T S E  COMA AND T A I L S  O F  COlClETS 
MAY BE DERIVED A N D  THE EVOLUTIONARY DEVELOPMENT O F  COMETS MAY BE 
OBSERVED I N  RELATION TO THE PERTURBING FORCES OF SOLAR RADIATIONS. 
MEASUREEENTS OF THE TEMPORAL DISTRIBUTIONS I N  THE COMA A N D  
MEASUREMENTS O F  TEMPERATURES O F  G A S  A N D  G R A I N S  MAY BE BADE. THE 
EVOLUTIONARY PROCESSES AS OBSERVED FROM THE COMETOS DISSOLUTION CAN 
BE COMPARED TO EXPERIMENTAL A N D  ANALYTICAL REACTION RATES. THE 
EFFECTIVENESS O F  THE VARIOUS REACTIONS ARE NEEDED TO UNDERSTAND THE 
COHPOSITION, STRUCTURE, A N D  PHYSICAL-CHEMICAL PROCESSES OCCURRING I N  
THE EVOLUTION O F  EXTRATERRESTRIAL MATTER. A KNOWLEDGE OF THE DYNAMIC 
CONDITIONS I S  I PORTANT I N  UNDERSTANDING THE O R I G I N  A N D  DEVELOPMENT 
OF ASTEROIDS PLANETOIDS, A N D  STELLAR SYSTEMS. THE OBSERVATIONS O F  
THE ASTEROIDS YIELD INFORMATION ON THE SHAPE, MODES O F  ROTATION, 
CROSS-SECTION A N D  SURFACE CHARACTERISTICS. I T  I S  EXPECTED THAT 
INTERPLANETARY PROBES WILL BE SENT TO V A R I O U S  COMETS A N D  ASTEROIDS. 

RTOP NO. 1 8 8 - 4 5 - 5 2  T I T L E :  METEOR ASTRONOMY 
ORGANIZATION: N A S A  HEADQUAPTERS 

ONITOR: DUBIN, B e  TEL, 2 0 2 - 9 6 2 - 2 8 4 7  
ECHNICAL SUHMARY 

METEOR ASTRONOMY I S  THE STUDY O F  THE S O L I D  BODIES, HETEOROTDS, 
I N  THE SOLAR SYSTEH FROM THE OBSERVATIONAL REACTIONS I N  THE EARTFIBS 
ATMOSPHERE, FRO# OBSERVATIONS O F  METEORSq TRACK I N T E N S I T I E S v  
V E L O C I T I E S B  A N D  SPECTROSCOPIC CHAPACTERISTICS,  THE ORBITS,  POPULATION 
DISTRIBUTION,  MASS DISTRIBUTTONS A N D  COMPOSITIONS 3F METEOROIDS ARE 
DETERMINABLE, THE OBSERVATIONAL METHODS INCLUDE PHOTOGRAPHIC A N D  
IMAGE I N T E N S I F I E R  OBSERVATIONS OF METEORS AND OBSERVATIONS WITH R A D A R  
A N D  LASERS. THE RESEARCH O N  METEORS IS CONCENTRATED P R E ~ E N T L Y  ON THE 

ES O F  THE METEOR MAGNITUDE SCALE, THE VERY BRIGHT METEORS WITH 
BASSES O F  KILOGRAMS TO SEVERAL TONS A N D  THE MINUTE PARTICLES WITH 
R A D A R  AWD LASER BEAMS, THE INVESTIGATIONS ENCOMPASS THE PH 
FORHATIORg THE RADIATIVE A N D  ELECTROMAGYSICAL MECHANISMS A N D  THEORIES 

THE STRUCTURAL COHERENCE OF THE METEOROIDS, THE GREAT MAJORITY O F  
PIETEOROIDS ARE VERY LIKELY OF CORETARY OPIGIW A N D  REPRESENT THE HAJOR 

ETEORNJETIC PROCESSES I N  THE INTERACTION WITH THE ATROSPHERE A N D  
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SOURCE F O R  THE BCQUISITION O F  PRIHORDIAL INTERPLANETARY G R A I N S  
INVOLVED I N  THE ORIGINAL SOLAR NEBULA AS WELL AS IWTEPSTEELAR O R I G I N ,  

STREAN RETEORS ARE DERIVED FRKNOW CONETS I N  EANY CBSES, THE OPTTCBL 
STUDIES OF THE BRIGHT HETEORS REPRESENT A SOURCE F O R  A C Q U I R I N G  COSHIC 
PARTICLES FROM THE DETEREINATION OF THE lElPACT RE RETEQRTTE FINDS, A 
BETHOD FOR TEE CAPTGTON AND WITH THE S I G N I F I C A N T  EXPECTATION OFUJrlE O F  
THE G R A I N S  WITH A N  AIRCRAFT COLLECTION SYSTEM DTRECTLY AFTER FIREBALL 
PASSAGE H A S  BEEN DEVELOPED, THE PIETEOR ASTRONOMY PROGRAPI CONTRIBUTES 
ALSO TO ENTRR B A L L I S T I C S ,  A N D  TO ATMOSPHERIC PHYSICS 18 ITS EFFECTS 
ON THE IONOSPHERE, THE CLASSIFICATION O F  THE COMPOSITTOWS O F  THE 
HETFORS WILE CONTRIBUTE TO THE PLANNING OF MISSIONS INVOLVING PROBES 
TO COMFTS A N D  ASTEROIDS, 

RTOP NO, 188-45-53 TITLE:  COSMIC DUST RESEARCH 
ORGANIZATION: N A S A  HEADQUARTERS 
RONITOR: DUBIN, M w  TEL. 202-962-2847 
TECHNICAL SUMMARY 

THE INVESTTGATION Of THE COMPOSITION. STRUCTURE, A N D  POPULATION 
DENSITY O F  SEALL INTERPLANETARY PARTICLES. TRE DESIGN A N D  

THE DESIGN O F  COLLECTTON SYSTEMS, A N D  THE ANALYSTS OF COLLECTED 
PARTICLES ARE INCLUDED I N  T H I S  RESEARCH AREA, COLLECTION SYSTEHS 
U S I N G  AIRCRAFT AND BALLOONS ARE SUPPORTED WITHIN T H I S  PROGRAH 
ELEMENT, THE HIGHLY SOPHISTICATED A I D  RNALYTICBL BETHODS O F  
ANALYZING VICRO-PARTTCLES WITH DIMENSIONS AS LOW AS A 0 . 1  MfCRON 
POINT TO THE OPPORTUNITY OF STUDYING THE PRIlYIORDIAL NATURE OF 

STEREO-SCAN MICROSCOPY, A N D  X-RAY DIFFRACTION TECHNIQUES HAVE PROVED 
EFFECTIVE FOR COSMIC DUST ANALYSIS I N  THE SUBPIICRON SIZE-RANGE, 
COLLECTION TECHNIQUES HAVE BEEN DEVELOPED A N D  A COLLECTION PROGRAM I S  
BEING UNDERTAKEN U S I N G  BETEOR ASTRONOMY DATA, COLLECTIONS SYSTElYIS 
PROM BALLOONS ARE EFFECTIVE AT EESOPHERIC ALTITUDES AND RIRCRAFT 
COLLECTION WETHODS FOLLOWING P R A I R I E  NETWORK FIREBALL SIGHTINGS HAVE 
BEEN SUCCESSFUL, THE EXPERIMENTAL RESULTS PIBY BE CORRELATED WITH 
MEASUREMEWTS ON SPACE VEHICLES FOR THE DETEREINATION O F  THE STRUCTURE 
AND CONPOSITION O F  PARTICLES,  THE OBSERVATIONAL A N D  EXPERIHEWTAE 
METHODS CONTRTBUTE, ALSO, TO THE DESIGN OF EXPERI ENTS FOR PROBES TO 
THE COMETS AND ASTEROIDS. THE COMPOSITIONAL ANALYSIS OF RECOVERED 
SAMPLES SHOULD RELATE ALSO TO THE COMPOSITION DERIVED FROE THE 
SPECTROSCOPIC OBSERVATIONS O F  COMETS A N D  METEORS. THE C L A S S I P I C R T I O N  
O F  THE COMPOSITION O F  THE ORIGINAL SOLAR NEBULA, A N D  P O S S I B I L I T Y  OF 
ESEASURING THE CO?4POSITSON OF SOLTD MATTER OF INTERSTELLAR ORIGIN ARE 
INDICATIVE OF THE FUNDaNENTAL B A S I S  O F  T H I S  RESERRCFI; THE EXISTENCE 
OF COMPLEX ORGANIC NOLECULES IN THE POPULATION OF COSMTC DUST I S  OF 
BIOGENETIC INTEREST, 

COSRTC DUST RESEARCH I S  THE EXPERIMENTAL WORK WHICH UNDERLIES 

CALIBRKTION OF INSTRUMENTS FOR FLIGHT INVOXLVING rN SXTU OBSERVATIONS, 

EXTERRESTRIAL GRAINS. PARTICLE ANALYSIS a r m  ELECTRON A N D  
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RTOP NO, 1 8 8 - 4 6 - 5 1  TITLE:  LOW ENERGY COSMIC R A Y S  
ORGANIZATION E: HEADQUARTERS 
MONITOR :: OPP, A. G ,  TEE, 202-962-1987 
TECHNICAL SUMMARY 

PROPAGATION O F  SOLAR A N D  GALACTIC COSMIC R A Y S  WITH ENERGIES L E S S  THAN 
10  BEV, THE P R I M A R Y  GALACTIC RADIATION REPRESENTS THE DIRECT 
PENETRATION OF MATERIAL FROM THE GALAXY INTO THE SOLAR SYSTEH. THF 
STUDY O F  TBE NUCLEAR COMPOSITION A N D  ENERGY O F  T H I S  MATERIAL PROVIDES 
DIRECT EVIDENCE ON THE STELLAR PROCESSES WHICH CREATED THE COS 
RADIATION A N D  INFORMATION ON THE INTERSTELLAR HATERIAL, THROUG 
THE COSMIC RADIATION H A S  PASSED. THE TOTAL ENERGY CONTENT O F  THE 
GALACTIC COSMIC R A Y  G A S  I S  H I G H ,  A N D  I T  I S  BELIEVED TO BE A FIAJOR 
FACTOR I N  THE S T A B I L I T Y  O F  A GALAXY. THE OBSERVATION O F  SOLAR COS 
FAYS PROVIDES INFORMATION ON THE ABUNDANCES OF DIFFERENT ELEMENTS I N  
THE S U N  A N D  INFORMATION ON THE SOLAR PROCESSES WHICH ACCELERATE THE 
COSMIC R A Y  PARTICLES TO THEIR OBSERVED ENERGIES. SIMILARLY, THE 
MEASUREMENT O F  SOLAR NEUTRONS WILL GIVE INFORMATTON ON THERMONUCLEAR 
REACTIONS I N  THE S U N  AND HECHANISMS RESPONSIBLE FOR ACCELERATING 
CHARGED PARTICLES I N  SOLAR FLARES. I T  I S  ALSO NECESSARY TO BE ABLE 
TO ASSESS THE HAZARD OF SOLAR FLARE PARTICLE BURSTS O N  ASTRONAUT 
OPERATIONS AND ON THE OPERATTON OF RADIATION-SENSITIVE SPACECRAFT 
COMPONENTS, THE COSMIC R A Y  PARTICLES CONSIDERED HERE CAN BE ORSERVED 
BY SOLID STATE DETECTORS, SCINTILLATORS, NUCLEAR EMULSIONS A N D  
SIMILAR NUCLEAR DETECTORS, F U N D S  PROVIDED HERE ARE U T I L I Z E D  TO 
CONDUCT LABORATORY AND BALLOON TESTS O F  NEW INSTRUMENT CONCEPTS AS 
WEEL AS F O R  THEORETICAL STUDIES OF COSMIC R A Y  PHENOMENA, 

THE OBJECTIVE O F  T H I S  TASK I S  TO STUDY THF COHPOSITION AND 

RTOP NO. 1 8 8 - 4 6 - 5 2  TITLE: HIGH ENERGY COSMIC R A Y S  
ORGANIZATION: HEADQUAaTERS 
MONITOR : OPP, A ,  G, TEL, 202-962-1987 
TECHNICAL SUMMARY 

THE OBJECTIVE O F  T H I S  TASK I S  TO STUDY THE COMPOSITION A N D  
PROPAGATION O F  PRIRARY COSMIC RADIATION GREATER THAN IOBEV I N  ENERGY, 

COSMIC R A Y S  I N  T H I S  ENERGY RANGE PROVIDE INFORHATION ON VERY H I G H  
ENERGY PROCESSES OCCURRING I N  STELLAR REACTIONS, THE ENERGY O F  SOME 
COSMIC R A Y  PARTICLES PRESENTLY EXCEEDS THE ENERGIES AVAILABLE FROM 
GROUND-B ASED ACCELERATORS I. VERY H I G H  ENERGY NUCLEAR PARTICLE 
INTERACTIONS, WHICH CANNOT BE STUDIED I N  TERRESTRIAL LABORATORIES, 
CAN BE STUDIED I N  SPACE. THE H I G H  ENERGY OF THESE PARTICLES REQUIRES 
LARGE SOPHISTICATED INSTRUMENTATION TO DEFINE THE CHARACTERISTICS O F  
THE COSHIC R A Y  PARTICLE A N D  TO ANALYZE THE RESULTIiJG INTERACTION, 
THESE EFFECTS ARE STUDIED WITH INSTRUMENTS SUCH A S  IONIZATION 
SPECTROMETERS, TOTAL ABSORPTION CASCADE DETECTORS A N D  TRANSITION 
RADIATION DETECTORS. THE S I Z E  A N D  COMPLEXITY O F  THESE INSTRUMENTS 
REQUIRES EXTENSIVE DEVELOPMENT A N D  BALLOON TESTING PRIOR TO FLIGHT ON 
A SPACECRAFT. 

2 4 8  



RTOP NO, 188-46-53 T I T L E :  GREATER THAI 10 KEV X-RAY ASTROIOMB 
ORGANIZATION: HEADQUARTERS 

TECHNICAL SUN 
SEVERAL X-RAY SOURCES HAVE BEEN I D E N T I F I E D ,  WHICH HAVE SPECTRA 

EXTENDING I I T O  THE TENS OF KEV ENERGY RANGE, I N  ADDITION, A DIFFUSE 
X-RAY BACKGROUND HhS BEEN I D E N T I F I E D .  THE BACKGROUND I S  PREDICTED TO 
ORIGINATE F R O  A COBBINATION OF CONTRIBUTION F R O  DISCREET SOURCES 

ONITOR: OPPB A ,  G,  TEL. 202-962-1987 

LBUTION PRO THE INTERACTION O F  H I G H  ENERGY COSMIC R A Y  
I T H  TRE 2,7 DEGREES K BACKGROUND RADIATION. THE SPECTRA 

OF THE DISCREET SOURCES AND THE SPECTRA A N D  CELESTIAL DISTRIBUTION O F  
THE X-RAY BACKGROUND WILL PROVIDE TNFORMBTION ON STELLAR PROCESSES AS 
WELL AS O N  PHYSICAL PROCESSES I N  GALACTIC AND EXTRAGALACTIC SPACE. 
SOLID STATE DETECTORS AND LARGE INORGANXC SCINTILLATORS HAVE BEEN 
USED FOR MEASURENENTS I N  T H I S  ENERGY REGION. SOLID STATE DETECTORS 
GENERkLLH MUST BE COOLED A N D  LWRGE SCINTILLATORS ARE RELATIVELY 
FRAGILE I N  THE SPACE A N D  LAUNCH ENVIRONMENTS. TECHNICAL DEVELOPMENT 
I S  REQUIRED TO PERFECT THESE SENSORS F O R  SPACE USE. 

RTOP NO. 188-46-54 TITLE:  GABHA-RAP ASTRONOMY 

MONITOR : OPP, A. G,  TEL. 202-962-1987 
TECHNICAL SUMMARY 

ORGANIZATION: HEADQUARTERS 

GAMMA-RAY PHOTONS RESULT FROM A NUBBER O F  PHYSICAL PROCESSES 
SEE ITEM 1 4 ) .  THESE PROCESSES CAN F U R N I S H  INFORHATION ON THE 

SYNTHESIS A N D  DISTRIBUTION O F  ELEMENTS I N  THE UNIVERSE, ON THE 
PIAGNETOPLASBB ENVIRONMENT O F  A STAR, ON THE CONDENSATION BND 
INTERACTION O F  INTERSTELLAR MATERIAL WITH RADIATION, A S  WELL AS OTHER 
ASTROPHYSICALLY IMPORTANT PARAMETERS, GBHNR R A Y S ,  WHICH ARE 
UNDEFLECTED BY MAGNETIC FIELDS,  TRAVEL DIRECTLY FROM THEIR SOURCES, 
A N D  AHISOTROPTES I N  THE DIRECTION O F  ARRIVAL OF THE PHOTONS GIVES 
INFORMATION ON THE LOCATION O F  THE GAMMA-RAY SOURCES. THE H I G H  
GABPIA-RAY BACKGROUND OF THE EARTH A N D  THE H I G H  ENERGY O F  SEVERAL O F  
THE GAMEA R A Y S  O F  INTEREST REQUIRES SOPHISTICATED INSTRUBENTATIOW 
CAPABLE O F  ABSORBING H I G H  ENERGY PHOTONS WITH SATISFACTORY 
DIRECTIONALITY A N D  SHIELDING TO PROTECT AGAINST BACKGROUND A N D  TO 
DETERBINE THE DIRECTION OF ARRIVAL O F  THE PHOTON. INSTRUMENThTION 
USED FOR THESE INVESTIGATIONS ARE SPARK CHAMBERS, LARGE INORGANIC 
SCINTILLATORS AND CEPENKOV COUNTERS, THE PRIMARY OBJECTIVE O F  T H I S  
TASK IS TO DEVELOP THESE DETECTORS, SUCH TpAT U N A M B I G U O U S  
MEASUREMENTS O F  H I G H  ENERGY PHOTONS CAN BE BADE I N  SPACE, 

RTOP NO,  1 8 8 - 4 8 - 5 1  T I T L E :  INSTITUTIONAL SUPPORT 
ORGANIZATION: N A S A  HEADQUARTERS 
BONITOR: TATE, F. G. TEL . 20 2-9 63 -473 6 
TECHNICAL SUilMARY 

SUPPORT FOR TBE PHYSICS A N D  ASTRONOMY PROGRAH. AlVlONG THE ITEEIS: 
T H I S  COVERS THE INSTITUTIONAL RTOP, PROVIDES INSTITUTIONAL 

A D V I S O R Y  BOARDS - T O  SUPPORT THE A C T I V I T I E S  O F  A D V I S O R Y  BOARDS AS 
REQUIRED INCLUDING NASA ESTABLISHED BOARDS AWD THE SPACE SCIENCE 
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BOARD IN DEVELOPING OVER ALE OBJECTIVES FOR SPACE RESEARCH, I N  
ULATING G U I D I N G  P R I N C I P L E S  F O R  N A S A  OPERATING PROGRAMSB I N  

SERVING A S  A STIMULUS TO THE S C I E N T I F I C  CO HUNITY, AND 
I T H  INTERNATIONAL SPACE EFFORT, RESIDENT RESEARCH 
SHIP PROGRAM FOR N A S A  - TO PROVIDE CONTINUATION O F  THE 

POST-DOCTORAL RESIDENT RESEWRCH ASSOCIATESHTP PROGRAH O F  THE NATIONRL 
ACADEMY O F  SCIENCES/NATIONAL RESEARCH COUNCIL F O R  N A S A ;  BASICRELP TO 
PROVIDE TNVESTIGATORS AN OPPORTUNITY F O R  ADVANCED TRAINING I N  SPACE 
SCIENCES IN SEVERAL BASA CENTERS, DOCUBENTATION A N D  PLANNING - TO 
PROVIDE FOR S C I E N T I F I C  A N D  TECHNICAL SUPPORT SERVICES,  THE 
CONTRACTOR CONDUCTS S C I E N T I F I C  REVIEWS A N D  PREPARES DOCU 
SUPPORT OF PHYSICS A N D  ASTRONOIPSP A N D  RELATED N A S A  RESEAR 
DEVELOPMENT A C T I V I T I E S ,  GODDARD I N S T I T U T E  OF SPACE STUDTES ( G I S S )  - 
FOR COMPLETE MATHEMATICAL ANALYSISo PROGRAEFIING A N D  OPERATIONAL A N D  
RELATED SERVICES FOR THE GISS  COPIPUTING AND RELATED RESEARCH 
F A C I L I T I E S  INCLUDING PURCHASE O F  EQUIPMENT A N D  EXECUTION O F  A DYNA 
COOPERATIVE UNIVERSITY P R O G R A M  THRU RESEARCH GRANTS. 

RTOP NO. 188-48-52 TITLE:  BASIC THEORETICAL RESEARCH 
ORGANIZATION: GODDARD SPACE FLIGHT CENTER 
EONITOR: TEMKIN, A. TEL, 301-982-5213 
TECHNICAL SUMMARP 

THE OBJECTIVE I S  TO DEVELOP TECHNIQUES FOR TBE SOLUTION O F  BASIC 
(PROTOTYPE) ATOMIC COLLISION PROBLEMS INVOLVED I N  PROCESSES OCCURRING 

I N  PLANETARY A N D  STELLAR ATMOSPHERES, A N D  I W  OTFIER PLASHAS; ALSO F O R  
COL1,ISION PROCESSES THAT M A Y  BE USED A S  DIAGNOSTIC TOOLS I N  
ATMOSPHERES. S P E C I F I C  WORK IMPLEMENTING THE ABOVE OBJECTIVE FALL I N  
THE FOLLOWING GENERAL CATEGORIES: 1. STUDY O F  ELECTRON IMPACT 
IONIZATION. 2. CALCULATIONS O F  AUTOIONIZATION STATES OF ATONIC 
SYSTEMS, 3. CALCULATION O F  ELECTRON BOLECULE SCATTERING TECHNIQUES, 
4. STUDY O F  POSITRON-ATOM SCRTTERING A N D  REACTIONS. 5 ,  STUDY O F  

PROTON-HYDROGEN COLLISIONS.  6. INVESTIGATION O F  NATTER-ANTIBATTER 
ANNIHTLATION A N D  I T S  COSMIC STGNIFICANCE. 7. STUDY OF 
PHOTOIONIZATION PROCESSES, 

RTOP NO. 188-48-54 TITLE: BALLOON SUPPORT 
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: HOLTZ, J. R ,  TEL. 202-962-3825 
TXCHNICAL SUPIHARY 

REQUIRED TO CONDUCT BALLOON FLIGHTS O F  S C I E N T I F I C  EXPERIYENTS O F  
CERTAIN NASA-SPONSORED INVESTIGATORS A N D  CONDUCT RED PROGRBMS A I  
AT IBPROVING THE C A P A B I L I T I E S  A N D  R E L I A B I L I T Y  O F  S C I E N T I F I C  
BFLLOONING, NATIONAL CENTER FOR ATMOSPHERIC RESEARCH (NCAR) 
PURCHASES BALLOONS A N D  HELIUM F O R  FLIGHTS F R O B  THE NCAR LAUNCH 
P B C I L P T I S S  AT PALESTINEI TEXAS, A N D  PAGE, A R I Z O N A .  NCAR ALSO 
CONDUCTS R G D  PROGRAMS BOTH INHOUSE A N D  UNDER SUBCONTRACTo T O  INPROVE 
TYE STATE OF THE ART I N  BALLOON MATERIAL DESIGRI LAUNCH SYSTEMS A N D  
INSTRUFENTATION, OFFTCE O F  NAVAL RESEARCH (ORB) CONDUCTS 8vOPERATIOW 
SKYHOOKVP WHICH INVOLVES THE LAUNCH OF S C I E N T I F I C  EALLOONS FROM 

TO PROVIDE THE BALLOONS, HELIUM A N D  LAUNCH STJFPORT SERVICES 
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LOCATTONS WHERE PERPIANENT LAUNCFI F A C I L I T I E S  DO NOT E X I S T ,  PRINCIPALLY 
AT FORT CHURCHIEL, CANADA, A WWSOR PORTIOW O F  T H I S  OPERATIOW 
TNVOLVES FLIGHTS O F  EXPERIKEWTS OF NASA-SPODSORED S C I E N T I S T S ,  TEE 
PURCHASE OF BALLOONSk A N D  LAUNCH A N D  F I E L D  SERVICES ARE SUBCONTRACTED 
TO APPROPRIATE BALLOOW PIANUFACTURERS BY ONR WHICH MONITORS BEL 
A C T I V I T I E S ,  T B I S  TS A COMTINUING P R O G R A B  WHICH INVOLVES 
APPROITIN ATELY 60 F L I G H T S  PER YEAR e 

RTOP NO,  188-78-511 TITLE:  ADVAWCED TECHNOLOGICAL DEVELOP EEBT GENERAL 

MORTTOR: AUCREHANNE, F. J, TEL, 202-962-1983 
ORGANIZATION: NASA HEADQUARTERS 

A R R Y  OUT BORE SOPHTSTICATED SPBCEBORNE ASTRONO 
BNZ) PHYSICAL OBSERVATTOWS I T  LS NECESSARY TO IDENTIFY TECHNOLOGICAL 
REQUIRFFIEWTS A N D  ESTABLISH SUITABLE RESEARCB A N D  DEVFLOPBENT PROGRAHS 
TO OVERCOHE THESE D E F I C I E N C I E S .  ALBEIT NO ONE S P E C I F I C  TECHNOLOGY I S  
CONSIDERED, THEY RANGE FROB SPACE PHYSICS TECHNOLOGY TO THERMAL 
STUDIES ON THE PRIMARY P!T.RROR OF SOLAR TELESCOPES, TO X-RAY I M A G I N G  
A N D  DETECTION SYSTEHS, TO D I G I T I Z E D  ELECTEONIC I N A G I N G  SYSTENS O F  
S T  ELL A R  PH EETOMEV A 

RTOP NO, 188-78-52 T I T L E :  H I G H  ENERGY ASTRONOMY 
OBSERVATORY/SPWCECRAFT 

ORGANIZATION: N A S A  READQURRTERS 
MONITOR: AUCREHANNE, PI', J, TEL. 202-962-1983 
TECHNICAL SU 

I N  ORDER T O  IEPLEEIENT THE H I G H  ENERGY ASTRONONY OBSERVATORY 
(aEA0)  PROGRAM I T  WILL BE NECESSARY TO DEVELOP SUITABLE SPACECRAFT 
CAPABLE OF ACCOBPLISHING THE UNIQUE REQUIREMENTS OF X-, GAMPIA-, A N I )  
COSMIC R A Y  OBSERVATIONS. I N  ORDER TO ACCOClPLISH TBIS I T  WILL BE 
NECESSARY TO DEFINE BISSTON A N D  SPACECRAFT PARARETERS TO MEET THE 
S C I E N T I F I C  OBJECTIVES A N D  THEN PERFORP! CONCEPTUAL, F E A S I B I L I T Y ,  A N D  
DEFINTTION STUDIES TO DEVELOP THE S P E C I F I C A T I O N  REQUIREMENTS. 

RTOP NO. 188-78-53 T I T L E :  H I G H  ENERGY ASTRONOBY 
OBSERVATORY/INSTRUHENTATION 

ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: AUCREMANNE, M s  J. TEL. 202-962-1983 
TECHNICAL S U  

I N  ORDER TO IMPLEMENT THE H I G H  ENERGY ASTROMORY OBSERVATORY 
(HEAO) PROGRAM I T  WILL BE NECESSARY TO DEVELOP SUITABLE SPBCEBORNE 
IWSTRUHENTATION IN THE AREAS O F  X- A N D  G A M M A  R A Y  ASTRONOMY A N D  COSMIC 
R A Y  PHYSICS,  THESE INSTRUMENTS WILL BE REQUIRED TO DETECT A N D  
ANALYZE NOT ONLY THE SPATIAL DISTRIBUTION BUT THE SPECTRAL FLUX 
DENSITY CHARACTERISTICS AS WELL, TO ACCOPIPLISH T H I S  I T  WILL BE 
NECESSARY TO DEFINE S P E C I F I C  S C I E N T I F I C  DATA REQUIREMENTS, DEVELOP 
INSTRUMENTATION S P E C I F I C B T I O N ,  AND ESTABLISH DEVELOPHENT PROGRAMS TO 
TNSURE THEIR TINRLY AVAILABILITY 
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RTOP NO. 188-1318-54 T I T L E :  SOLAR ASTRONOMP/SPACECRAFT 
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: AUCREBANNE, M ,  J ,  TEL, 202-962-1983 
TECHNICAL SUNMARY 

THE TIESELY DEVELOPMEWT O F  SUITABLE SPACECRAFT CAPABLE O F  
ACCOMPLISHING THE UNIQUE REQUIREMENTS O F  H I G H  SPATIAL A N D  SPECTRAL 
RESOLUTION OF SOLWR PHENOMENA I N  THE I R  TRROUGH X-RAY SPECTRUH. 
ADVANCED MISSIONS A N D  SPACECRAFT PARAMETERS F O R  MANNED A N D  AUTOPIATED 
OPERATIONS NUST BE DEVELOPED TO MEET S C I E N T I F I C  PROGRAB OBJECTIVES,  
CONCEPTUAL, F E A S I B I L I T Y ,  A N D  D E F I N I T I O N  STUDIES MUST BE PERFORXED A N D  
ADEQUATE REQUIRERENT S P E C I F I C A T I O N S  DEVELOPED TO INSURE EFFECTIVE 
PROGRAH IMPLEMENTATION. 

SPACEBORNE SOLAR ASTRONOHY TO BE OPTTMUMLY PURSUED, WILL REQUIRE 

RTOP NO,  188-78-55 TITLE:  SOLAR ASTRONOMY INSTRUMENTATION 
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: AUCREMANNE, M. J, TEL, 202-962-1983 
TECHNICAL SUMMARY 

INSTRUMENTATION REQUIRED FOR ADVANCED SOLAR ASTRONOMICAL 
OBSERVATIONAL MISSIONS, I N  ORDER TO MEET THE S C I E N T I F I C  PROGRAM 
OBJECTIVES,  HUST BE CAPABLE O F  P R O V I D I N G  INCREASINGLY HIGHER SPATIAL 
A N D  SPECTRAL RESOLUTION OF EXTREBELY TRANSIENT PHENORENA I N  THE I R  
THROUGH X-RAY SPECTRUM. THESE INSTRUMENTS WILL BE REQUIRED TO DETECT 
A N D  PRESENT THE TRANSIENT SPATIAL A N D  SPECTRAL FLUX DENSITY 
CHARAC'l'ERISTICS I N  H I G H  RESOLUTION. TO ACCOMPLISH T g I S  I T  WILL BE 
NECESSARY TO DEVELOP TWO GENERIC CLASSES O F  INSTRUMENTS. THE F I R S T  
CLASS F O R  THE I R  THROUGH UV SPECTRUM WILL BE A H I G H  RESOLUTION NORMAL 
TNCIDENCE I M A G I N G  SYSTEM WHILE THE SECOND WILL COVER THE SOFT TO 
MEDIUM X-RAY REGION A N D  WILL BE A NOMINAL RESOLUTION G R A Z I N G  
INCIDENCE I M A G I N G  SYSTEM. T H I S  WILL ALSO REQUIRE THE DEVELOPMENT O F  
SUITABLE ELECTPONIC IMAGE SENSING SYSTEMS I N  THE ENTTRE SPECTRAL 
REGION TO BE COVERED. 

RTOP NO. 188-78-56 T I T L E :  LARGE SPACE TELESCO2E/SPACECRAFT 
ORGBNIZATIOW: N A S A  HEADQUARTERS 
MONITOR: AUCREMANNE, J, TEL. 2 0 2 - 9 6 2 4  983 
TECHNICAL SUHBWRY 

THE DEVELOPMENT OF SUITABLE SPACECRAFT CAPABLE OF PERBITTING THE 
COLLECTION O F  H I G H  RESOLUTION SPATIAL A N D  SPECTRAL DATA ON LOW 
INTENSITY STELLAR SOURCES I N  THE INFRARED, V I S I B L E ,  A N D  ULTRAVIOLET 
SEGIONS OF THE SPECTRUM. UNIQUE REQUIREMENTS ASSOCIATED WITH 
ADVANCED S C I E N T I F I C  REQUIREMENTS NECESSITATES THE EVOLUTION OF NEW 
M I S S I O N  PARAMETERS B I T H  ADVANCED SPACECRAFT S P E C I F I C A T I O N S  PERBITTING 
BOTH MANNED A N D  AUTOMATED OPERATIONS, CONCEPTUAL, P E A S I B I L I T Y ,  ABD 
D E F I N I T I O N  STUDIES MUST BE PERFORMED A N D  REQUIREMENTS S P E C I F I C A T I O N S  
DEVELOPED TN ORDER TO INSURE EFFECTIVE PROGRAB TBPLEMENTATION, 

OPTTMUM PURSUIT OF SPACEBORNE ASTRONOMICAL OBSERVATIONS REQUIRE 
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RTOP NO, 188-78-57 TITLE:  LARGE SPACE TELESCOPE TNSTRU 
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: AWCREMANWE, M e  J, TEL, 202-962-1983 

P THE LARGE SPACE TELESCOPE I S  FUNDAMENTAL TO THE 
OBJECTIVES O F  THE ASTRONOBY RESEARCH PROGRAM, I T  I S  ESSENTIAL THAT 
NORMAL INCIDENCE IMAGE F O R M I N G  SYSTEMS OPERATING WITH M A X I P I U B  SPATIAL 
A N D  SPECTRAL RESOLUTION I N  THE I R ,  V I S I B L E ,  A N D  ULTRA VIOLET REGIONS 
BE EVOLVED. THESE INSTRUMENTS WILL BE REQUIRED TO DETECT A N D  PRESENT 

ONOESICAL DATA I N  EXTREtlE F IDELITY.  I N  ORDER TO ACCOEBLPSH T H I S  
I L L  BE NECESSARY TO DEVELOP A S E R I E S  O F  INSTRUMENTS THAT BOTH 

ACCOMPLISH THEIR S C I E N T I F I C  OBJECTIVE A N D  AT THE SAME TIME PROVIDE 
TECHNOLOGICAL DATA TO PERMIT A BURGEONING CAPABILITY, I N  ORDER TO 
FULLY U T I L I Z E  SUCH ADVANCED TELESCOPES I T  WILL BE NECESSARY TO 
CONCURRENTLY DEVELOP SUITABLE ELECTRONIC IMAGE SENSING SYSTEMS. 

RTOP NO. 195-42-50 TITLE:  IMPACT CRATERTNG 
ORGANIZATION: AMES RESEARCH CENTER 
MONLTOR : GOODWIN, G. TEL.  415-961-1111 
TECHNICAL SUMMARY 

IMPACT CRATERING: THE VERTICAL GAS GUN RANGE WILL BE USED TO 
STUDY CRATERING I N  UNCONSOLIDATED flATERIALSI MATERIALS O F  LOW 
COHESIVE STRENGTH A N D  MASSIVE ROCK, STUDIES WILL BE MADE I N  GRAVITY 
FIELDS O F  FROM ONE TO ZERO. H I G H  SPEED PHOTOGRAPHIC A N D  STEREOSCOPIC 
TECHNIQUES WILL BE USED TO STUDY CRATER FORHATTON A N D  EJECTA THROW 
OUT TRAJECTORIES,  TECHNIQUES THAT HAVE BEEN DEVELOPED WILL BE 
EXPLOITED TO MODEL A N D  STUDY OTHER GEOLOGICALLY SIGNIFICANT 
FORMATIONS FOR LUNAR ( A N D  PLANETARY) APPLICATIONS. RESULTS O F  
STUDIES WILL BE COMBINED WITH RTOP 383 (NEW) "LUNAR DATA AI?RLYSISg8 
F O R  INTERPRETATION O F  TFIE LUNAR SURFACE MORPHOLOGY A N D  EVOLUTIONARY 
PROCESSES e 

RTOP NO, 195-42-51 TITLE:  HETEORITES A N D  ABLATION PRODUCTS 

%ONITOR: GOODWIN# G. TEL. 415-961-1111 
TECHNICAL SUPIMARY 

THE OBJECTIVE O F  T H I S  RTOP LS TWOFOLD: A N  EXTENSION O F  STUDIES 
OF TBE CHEBISTRY A N D  MINERALOGY OF METEORITES AND A R T I F I C I A L  METEOR 
ABLATION; A N D  A NEW START I N  ISOTOPE GEOCHEMISTRY AND COStlOGENIC 
NUCLIDES. A ,  A DETERBINATION WILL BE M&DE O F  ELEMENT CONCENTRATION 
A N D  DISTRIBUTIONS O F  M A J O R  A N D  EIINOR ELEMENTS AMONG COEXISTING PHASES 
I N  HETEORITES. DISTRIBUTION COEFFICIENTS WILL BE CALCULATED F O R  USE 
I N  OBTAINING FORMATION TEMPERATWRBS A N D  OXYGEN FUGACITY ENBIRONEENTS. 

RESULTS OF T H I S  WORK WILL BE NEEDED FOR UNDERSTANDING FORBATION 
PROCESSES OF METEORITE PARENT BODIES. B ,  ARTIFICTAL ABLATION O F  
DIFFERENT SYNTHETIC A N D  NATURAL MATERIAL COMPARISONS WILL BE MADE 
BETWEEN THE 0RTGT:BAL EIATERIAL A N D  I T S  ABLATION PRODUCTS I N  THE S I Z E  

ORGANIZATION: AMES RESEARCH CENTER 
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RANGE 0 , ' B U  A N D  EAR ER, ANALYSES TO BE CONDUCTED ON S P E C I  
INCLUDE: OPTICAL INERAEOGY, PETROGRAPHY, DENSITY, X-RAY 
DIFFRACTIOR, W-RBY FLUORESCENCE LWRGE S P E C I  ENS),  A N D  ELECTRON 
HICROPROBE ENS) PARTICLES SMALLER THAE 1 U  

ELECTRON MICROSCOPE. C 
P O S I T I O N  O F  COEXISTING 

METEORITES E ACCOMPLISHED BY USE O F  A N  IQN 
MICROPROBE O F  BOMBARDING I O N S  WILL BE 
USED TO SPUTTER-OFF SECONDARY I O  P! SAMPLE SURFACES AND WILL BE 
ANALYZED BY WEANS OF A ASS SPECTROMETER, I N  ADDITIOW TO I S O T O P I C  
COMPOSITION, THE H I G H  S E N S I T I V I T Y  O F  THE MASS SPECTROMETER WILL ALLOW 
FOR ANALYSIS OF V A R I O U S  TRACE ELE ENTS I N  BOTH METEORITIC A N D  LUBAR 

WTERIALS 

RTOP NOe '095-42-52 TITLE: TEKTITES;  THEIR ORIGIN, DISTRIBUTION,  APJD 
PROPERTIES 

ORGANIZATION: ANES RESEARCH CENTER 
NONITOR: GOODWIN, G ,  TEL. 415-961-1111 
TECHNICAL SUMMARY 

THE PLACE OF O R I G I N ,  THE MECHANISM O F  ORTGIN, A N D  THE MANNER O F  
GEOGRAPBICAL DISTRIBUTION OF AUSTRALASIAN TEKTITES,  A N D  OCEANIC 
MICROTEKTITES. THE TEKTITES MAY PROVIDE DATA ON THE CHEMISTRY OF 
PORTIONS O F  THE LUNAR UPLANDS A N D  INDIRECT INFORMATION ABOUT THE 
MOON*S PAST HISTORY. AUSTRALASIAN TEKTITES HAVE BEEN COLLECTED FROPI 
MANY L O C A L I T I E S  AND CHERICAL ANALYSES MADE TO DETERBINE THE 
GEOGRAPHIC DISTRIBUTION PATTERN. MOON-TO-EARTH TRAJECTORY STUDIES 
WERE HADE TO DETERBINE THE P O S I T I O N  ON THE MOON THAT COULD BE THE 
SOURCE O F  EJECTED BBTEFIAE THAT WOULD PRODUCE THE TEKTITE 
DISTRIBUTION PATTERN FOUND ON EAETH. 

TO CONDUCT EXPERI ENTS A N D  THEORETICAL ANALYSES FOR DETERMINING 

RTOP NO, 195-42-53 TITLE:  ELECTROMAGNETIC RESONANCE WND BODY 
PROPERTIES O F  TBE MOON 

ORGANIZATION: AMES RESEARCH CENTER 
M O N I  TOR : GOODWIN, G ,  TEL,  4 15-96'1- 11 'F 1 
TECHNICAL SUMMARY 

OBJECTIVES: A, TO ESTABLISH S C I E N T I F I C  ASPECTS O F  THE 
MEASUREMENT OF THE ELECTRICAL PARAMETERS OF THE BOON FROM LURAR 
ORBITAL AND SURFACE VEHICLES TO I D E N T I F Y  MATERIALS A N D  TO OBTAIN 
ELECTROMAGNETIC PROFILING,  B. TO DETER I N E  MEANS OF REASURING LUNAR 
INTERIOR PROPERTIES,  AND TEMPERATURE PROFILES FROM STEADY STATE AND 
LOW FREQUENCY MEASUREBENTS O F  THE ELECTROMAGNETIC RESPONSE O F  THE 
BOON TO THE SOLAR W I N D .  C. TO OBTAIN THEOPETICAL MODELS FOR THE 
ELECTRODYNAMICS RESPONSE OF THE HOON TO STEADY STATE AND LOW 
FREQUENCY ELECTRODYNAMIC STIMULI CAUSED BY THE IMMERSION O F  THE BOON 
I N  THE SOLAR W I N D  A N D  INTERPLANETARY MAGNETIC F I E L D .  D ,  TO CONDUCT 
THEORETICAL STUDIES ON THE SVOLUTION, COWPOSITION, A N D  STRUCTURE O F  
THE NOON A N D  O F  METEORlTE PARENT BODIES,, THESE OBJECTIVES ARE 

ONS OF THE GENERAE UNDERSTANDING OF THE INTERNAL PROPERTIES O F  
OON A N D  O F  I T S  COMPOSTTION A N D  TEMPERATURE P R O F I L E S ,  THE 
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ANALY5ES ARE THEORETICAL CRLCULATIONS BASED 099 KNOWN OR ASSURED 
BOUWDBRY (OR OTBER CONSTRAINT) CONDITIONS, MAXWELL'S EQUATION5 R N D  
THERMODYNAHICS ARE EHPLOYED, VARIOUS MODELS OF THE HOON ARE 
I D E N T I F I E D  A N D  USED, INTERNAL CONSISTENCY CHECKS ARE 
CONCLUSIONS ARE COMPARED WITH EXPERIHENTAL EVIDENCE WF 
POSSIBLE, I F  EXPERT ENTAL I N F O R  ATION I S  NOT AVAILABLE, THE 
CONCLUSIONS SERVF AS BASES F O R  DESIGR O F  SUITABLE EXPERIHENTS FOR 
FLIGHT PROJECTS. 

RTOP NO, 7 9 5 - 4 2 - 5 4  T I T L E :  LUNAR EXPLORATION PROGRAM SUPPORT 
ORGANIZATTON: J E T  PROPULSION LABORATORY 
MONITOR: BURKE, J, D.  TEL,  2 1 3 - 3 5 4 - 6 3 6 3  
TECHNICAL SUHSUIARY 

PROGRAH, TO RECOHHEWD REDIRECTION WHERE APPROPRIATE, A N D  TO I N I T I A T E  
APPROVED REDIRECTIONS, SUCH ASPECTS AS INVESTIGATION O F  NEW 
EXPLORATION CONCEPTS A N D  INSTRUPIENTATION BABE BEEN TREATED D U R I N G  THE 
PAST YEAR A N D  MILL CONTINUE. 

OBJECTIVE: TO ASSESS VARIOUS ASPECTS OF THE LUNAR EXPLORATION 

RTOP NO, 195-42-55 TITLE:  GEOLOGY IlND MINEBALOGY 
ORGANIZATION: J E T  PROPULSION LABORATORY 
IIONITOR : BURKE, J.  D. TEL, 213-354-6363 
TECHNICAL S U M M A R Y  

PROGRAM O F  EXPERIRENTAL AND THEORETICAL RESEARCH DIRECTED TOWARD 
UNDERSTANDING THE SURFACE A N D  SUBSURFACE PROPERTTES OF THE MOON A N D  
DETERMINING THE EVOLUTIONARY HISTORY OF THE ROON AWD I T S  RELATION TO 
THE TERRESTRIAL PLANETS. THE TASKS C O g S I S T  OF: (1) THE ANALYSIS OF 
LUNAR SURFACE STRUCTURE, ( 2 )  DETERMINATION OF SOLAR RADIATION EFFECTS 
ON THE OPTICAL ARD PHYSICAL PROPERTIES OF THE LUNAR SURFACE, (3) 
STUDIES O F  THE IEFRARED A N D  MICROWAVE PROPERTIES OF ROCKS AND THEIR 
USE I N  IIVTERPRETING TELESCOPIC A N D  SPACECRAFT OBSERVATIONS, A N D  ( 4 )  
ANALYSIS OF ELECTROMAGNETIC SOUNDING TECHNIQUES FOR LUNAR SUBSURFACE 
EX PLOR ATTO N 

THE GEOLOGY AND MINERALOGY STUDY CONSISTS OF A COORDINATED 

RTOP NO,  195-42-56 T I T L E :  LUNAR SCIENCE EXPERIMENTS 
ORGANIZATION: J E T  PROPULSION EABORATORY 
HONITOR :: BURCHAMI D, P, TEL, 213-354-3028 
TECHNICAL SUMMARY 

THE C A P A B I L I T I E S  OF INSTRUMENTS F O R  S C I E N T I F I C  INVESTIGATIONS O F  THE 
LUNAR ATMOSPHERE, SURFACE, A N D  SUBSURFACE TO DETERMINE 
CHARACTERISTICS AND COMPOSITION, IMPROVE THE TECHNIQUES OF ANALYSIS 
A N D  OF INTERPRETATION RELATED TO THE EXPLOITATION O F  THE DATA F R O  
THESE INSTRUPiENTS, 

INVESTIGATE NEW INSTRUEENT CONCEPTS. DEVELOP A N D  DEMONSTRATE 
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RTOP NO. 1 9 5 - 4 2 - 5 7  TITLE:  PARTICLE TRACK COSPIOCHRONOLOGY 
ORGANIZATION: J E T  PROPULSION LABORATORY 
MONITOR : BURCHAM, D. P. TEL, 2 1 3 - 3 5 4 - 3 0 2 8  
TECHNICAL SUMMARY 

ORDER TO G A I N  NEW INFORMATION ABOUT THE ACCRETION TIME A N D  AGE OF THE 
MOON ABD METEORITES. THE GEOCHEMISTRY O F  THE ACTINIDE ELEMENTS, 
ESPECIALLY U R A N I U H ,  THORIUM AND PLUTONIUM, I N  LUNAR METEORIC AND 
TERRESTRIAL ROCKS WILL BE EXPLORED. T H I S  I S  PART O F  THE COOPERATIVE 
PROGRAH WITH PROFESSOR G. WASSERBURG O F  CALTECH AND WILL COVER THE 
SUPPORT OF DR. E. L e  HAINES, 

THE METHOD O F  PARTICLE TRACK COSMOCHRONOLOGY WILL BE IMPROVED I N  

RTOP NO. 195-42-58 TITLE:  LUNAR SCIENCE EXPERIMENTS 
ORGANIZATION: MARSHALL SPACE FLIGHT CENTER 
MONITOR : DUDLEY, H. TEL. 20 5- 4 5 3 - 2 8 1  3 
TECHNICAL SUMMARY 

T H I S  RTOP SBTS FORTH A PLANNED STUDY EFFORT TO DETERMINE THE 
F E A S I B I L I T Y  OF A GRAVIMETER F O R  LUNAR SURFACE OPERATION A N D  TO DEVISE 
A GRAVITY GRADIENT INSTRUMENT WITH S U F F I C I E N T  S E N S I T I V I T Y  FOR LUNAR 
ORBIT MISSIONS, OBJECTIVES WILL BE ACCOMPLISHED BY IN-HOUSE STUDIES 
A N D  COF?TRACT S T U D I E S  AND RELATED ANALYSIS WITH MSFC COORDINATION A N D  
REQUIREMENT INPUT, 

RTOP NO. 1 9 5 - 4 2 - 5 9  TITLE:  GEOCHEHICAL RESEARCH O F  LUNAR MATERIALS 
ORGANIZATION: MANNED SPACECRAFT CENTER 
WONITOR : BRETT, P,  R. TEL, 7 1 3 - 0 8 3 - 4 7 5 7  
TECHNICAL SUMMARY 

RESEARCH EFFORT THAT WILL ACCUMULATE A N D  ANALYZE AVAILABLE 
TNFORMATION A N D  WILL I N I T I A T E  A N D  CONDUCT ORIGINAL PROGRAMS OF 
RESEARCH AIMED AT G A I N I N G  A BETTER UNDERSTANDING OF LUNAR, 
TERRESTRIAL, A N D  PLANETARY GEOCHEMICAL EVOLUTION A N D  PROCESSES. T H I S  
WILL INVOLVE P R E C I S E  ANALYTICAL CHEMISTRY U T I L I Z I N G  THE C A P A B I L I T I E S  
OF THE ANALYTICAL A N D  SYNTHETIC LABORATORIES O F  THE LUNAR AND EARTH 
SCIENCES D I V I S I O N ,  PROGRAMS OF RESEARCH WILL INCLUDE INVESTIGATIONS 
O F  TERRESTRIAL MATERIALS TO UNDERSTAND THEIR CHEMICAL 
INTER-RELATIONSHIPS; WORK WITH YETEORITES TO UNDERSTAND THEIR 
CHEMISTRY, MINERALOGY A N D  ORIGINS AS OUR ONLY PRESENT SAMPLES OF 
PXTRATERRESTRIAL MATERIALS OTHER THAN LUNAR SAMPLES; WORK WITH LUNAR 
SIMPLES THEMSELVES; RESEARCH ON THE EFFECTS A N D  MZCHANISMS O F  
TERRESTRIAL AND LURAR SURFACE WEATHERING; A N D  EXPERIMENTAL PETROLOGY 
TO TEST THE THEORIES OF PETROGENESIS. THE FUNCTION WILL SUPPORT THE 
GEOCHEMICAL EFFORTS O F  THE LUNAR RECEIVING LABORATORY I N  HANDLING OF 
LUNAR SAMPLES. PLANNED TASKS ARE L I S T E D  ON THE NEXT PAGE, 

GEOCHEMICAL RESEARCH OF LUNAR MATERIALS I S  CHIEFLY A S C I E N T I F I C  
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RTOP NO. 195-42-60 TITLE:  GEOPHYSICAL RESEARCH O F  LUNAR HATERIALS 
ORGAFiIZATION: AWNED SPACECRAFT CENTER 
RONITOR 2 GASTB P, W ,  TEE, 713-483-3261 
TECHNICAL SUMMARY 

LUNAR A N D  EARTH SCIENCES D I V I S I O N  WHICH STUDIES THE PHYSICAL 
PROPERTIES OF THE EARTH E PLANETARY BODIES E PERFORHS GEOPHYSICAL 
RESEARCH ON THE O R I G I N  A N D  PROPERTIES O F  LUNAR MATERIALS. T H I S  
EFFORT PROVIDES ADVTCE TO OTHER ORGANIZATIONS, DOES BASIC GEOPHYSICAL 
RESEARCH, TESTS A N D  DEVELOPS EXPLORATION INSTRUFIENTATION, INTERPRETS 
GEOPHYSICAL DATA A N D  GENERALLY REPRESENTS THE SCIENCE A N D  APPLICATION 
DIRECTORATE I N  THE F I E L D  OF GEOPHYSICS. THE RESEARCH DUTIES ARE 
BASIC I N  NATURE BECAUSE THERE I S  A LACK O F  CRITERIA FOR THE 
DEVELOPBENT O F  TERRESTRIAL ANALOGS FOR PLANETARY GEOPHYSICAL STUDIES.  

PHOTOMETRY, INFRARED EMISSION, S O I L  MECHANICS, GEOMAGNETISM, AND 
SEISMOLOGY. THESE FIELDS PLUS THE APPROPRIATE F I E L D S  O F  
PALEOMAGNETISM. HEAT FLOW, AND EXPLORATION SEISMOLOGY WILL BE USED TO 
PROVIDE A PHYSICAL DESCRIPTION O F  PLANETARY BODIES FROM ORBIT AND/OR 
FROM SURFACE EXPLORATION. TASKS WILL INCLUDE LABORATORY SIMULATION 
OF I R  EMITTANCE A N D  ALSO OTHER OPTICAL PROPERTIES O F  MINERALS AND 
DEVELOPMENT O F  CONCEPTS FOR LUNAR GRAVITY A N D  ALSO S O I L  MECHANICS 
TESTS.  

GEOPHYSICAL RESEAP.CH O F  LUNAR MATERIAL I S  THAT EFFORT OF THE 

THE AREAS O F  RESEARCH INTEREST ARE STUDIES I N  SUCH FIELDS AS 

RTOP NO, 195-42-61 TITLE:  GEOLOGIC RESEARCH OF LUNAR MATERIALS 
ORGANIZATION: MANNED- SPACECRAFT CENTER 
MONITOR: GAST, P, W, TEL. 713-483-3261 
TECHNICAL SUMMARY 

ENTAILS ACCUPIULATTON AND ANALYSIS O F  AVAILABLE DATA A N D  THE 
UNDERTAKING O F  S C I E N T I F I C  RESEARCH PROGRAMS DEALTNG WITH THE O R I G I N  
A N D  EVOLUTION O F  LUNAR, PLANETARY, A N D  TERRESTRIAL SURFACE FEATURES. 
THE RESEARCH PROJECTS WILL BE PRIMARILY FIELD ORIENTED, BUT WILL ALSO 

TYPICAL RESEARCH PROGRAMS WILL BE THE STUDY OF' TERRESTRIAL ANALOGS O F  
LUNAR SURFACE FEATURES, DETAILED STUDIES O F  VOLCANIC STRUCTURES A N D  
STRATIGRAPSY, A N D  INVESTIGATION INTO EXPLORATION TECHNIQUES 
APPLICABLE TO LUNAR (AND PLANETARY) SURFACES. INDIVIDUALS WILL BE 
ENCOURAGED TO PARTICIPATE AS INVESTIGATORS I N  LUNAR (AND PLANETARY) 
EXPLORATION FLIGHT EXPERIMENTS e 

GEOLOGIC RESEARCH I N  THE LUNAR AND EARTH SCIENCES D I V I S I O N  

USE LABORATORY FACILITIES IN THE L U N A R  A N D  EARTH SCIENCES DIVISION. 

RTOP NO. 195-42-62 T I T L E :  LUNAR SURFACE GEOCHEMICAL EXPERIMENTS 
ORGANIZATIOH: GODDARD SPACE FLIGHT CENTER 
HONITOR : ADLER, I. TEL, 301-982-5759 
TECHNICAL SUMMARY 

THE FOLLOWING STUDIES ARE ALL DIRECTED TOWARDS A PROGRAEl O F  
LUNAR(AND PLANETARY)EXPLORATIOBw THE B C T I V I T I E S  ARE VARIED,INVOLVING 
THE! DEVELOPMENT O F  INSTRUMENTATION A N D  TECHNIQUES F O R  EITHER FLIGHT 
EXPERIMENT OR THE STUDY O F  LUNAR BATERIALS, THE OBJECTIVES ARE A S  
FOLLOWS: A. TO EXAMINE THE V A R I O U S  TECHNIQUES A N D  INSTRUHENTS BETNG 
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DEVELOPED I N  OUR LABORATORY FOR USE A S  COMPONENTS OF AB INTEGRATED 
TSTRY EXPERIMENT, THESE INVOLVE .NEUTRON-GA A A N D  PASSIVE 
ECHNIQUES, AND X-RAY AND ASS SPECTROSCOPY, THE PRIEIIARY 
IS THE DESIGN OF DATA HANDLING ETHODS FOR THE CO 

B. THE APPLICATION O F  aIUGER A D PHOTOELECTRON S 
TO THE STUDY O F  INERAL SYSTEMS. THE METHOD I L L  BE APPLIED TO LUNAR 
SAHPLE STUDIES I N  A N  EFFORT TO DETER ALENCE STATES OF 
CERTAIN KEY ELEMENTS SUCH A S  IRON A N  SUCH STUDIES HAVE 
SONE BEARING ON DETERPIINING CRYSTALLIZATION STORIES,  C. THE STUDY 
O F  THE RESPONSE FUNCTIONS OF DETECTORS TO G A  A RADIATION A S  A 
FUNCTION O F  ENERGY, SUCH DETECTORS ARE SCHEDULED TO FLY ON APOLLO 
A N D  THE MARINER-MERCURY-VENUS FLIGHTS. D. DEVELOPMENT OF A COPIPACT, 
RELIABLE X-RAY SPECTROMETER FOR ELEHENTAL ANALYSIS I N  LUNAR(AND 
PLANETARP)EXPLORATION, E. DESIGN AND DEVELOP A MODULAR CENTRAL DATA 
ACCUMULATOR CAPABLE OF A NUMBER OF FUNCTIONS SUCH A S  EXPERIMENT 
CONTROL, ACCUMULATION O F  DATA A N D  FINALLY DATA TRANSMTSSION I N  
APPROPRIATE FORMATS, THE DATA ACCUMULATOR WILL BE COMPATIBLE WITH 
NUMBER OF EXPERIMENTS SUCH AS NEUTRON-GAMMA, PASSIVE GAMMA, X-RAY 
SPECTROSCOPY A N D  HASS SPECTROSCOPY. 

RTOP NO. 1 9 5 - 4 2 - 6 3  T I T L E :  O R I G I N  A N D  STRUCTURE OF THE MOON 
ORGANIZATION: GODDARD SPACE FLIGHT CENTER 
MONITOR: WALTER, L. S ,  TEL e 3 0 1-9 82- 22 8 2 
TECHNICAL SUMHARP 

UNDERSTANDING OF THE NATURE AND O R I G I N  O F  THE CONDENSED MATTER OF THE 
SOLAR SYSTEM. MORE SPECIFICALLY,  A C T I V I T I E S  WILL FOCUS ON THE TIME 
AND EIECHANISM OF FORHATION OF THE TERRESTRIAL PLANETS, THE MOON A N D  
METEORITES A N D  SUBSEQUENT MODIFICATION OF THESE BODIES SINCE 
FORMATION, T H I S  INCLUDES, FOR EXAMPLE, DEVELOPMENT OF THE EARTHvS 
CORE AND FORMATION A N D  MOVEBENT OF THE CONTINENTS; DEVELOPMENT OF THE 
S U R F I C I A L  TOPOGRAPHY OF THE MOON BY VULCANISH AND METEORITE/COMETARY 
IMPACT A N D  COMPARISON O F  MAGNETIC DIFFERENTIATION PROCESSES O F  THE 
MOON A N D  THE EARTH. THE APPROACH WILL BE MULTIDISCIPLINARY, 
TNVOLVING THE FOLLOWING AREAS: I .  ANALYTICAL GEOCHEMISTRY - M A J O R ,  
MINOR A N D  TRACE ELEMENT bNALYSIS 2. GEOCHRONOSOGY - 
RUBIDIUH/STRONTIUPI A N D  POTASSIUM/ARGON AGE DETERMINATIONS 3 .  
RADIOCHEHISTRY - DETERMINATION OF COSMIC-RAY SPALLATION PRODUCTS 4 ,  
MINERALOGY/PETROLOGY - MINERAL COMPOSITIONS AND TEXTURAL RELATIONS 5, 

CRYSTALLOGRAPHY - ANALYSIS O F  CRYSTAL STRUCTURES 6. EXPERIMENTAL 
PETROLOGY - DUPLICATTON OF NATURAL CONDITIONS I N  THE LAB 7. GEOLOGIC 
INVESTIGATIONS - I N  S I T U  (E.G., TERRESTRIAL CRATERS) A N D  PHOTOGRAPHS 
(E.G. , LUNAR ORBITERS; EARTH SATELLITES)  THE OBJECTIVES OF' THE 
OUT-OF-HOUSE RESEARCH ARE: 1) TO DETERMINE THE STATE A N D  MAGNETIC 
MOPIENT OF I R O N  I N  TEKTITES AND METEORITES ESPECIALLY ACHONDRITES) 
A N D  TO COMPARE THESE WITH LUNAR SAMPLSS; 2) TO EVALUATE D I F P U S I V I T Y  
I N  S I L I C A T E  MELTS WITH PARTICULAR APPLICATION TO THE FORMATION O F  
TEKTITES F R O B  TIlEIR (POSSIBLY HETEROGENOUS) PARENT MATERIALS; WND 3 
SYNTHESIS OF EXTERNAL STRUCTURES ( P I T S  AND GROOVES) O F  TEKTITES I N  
ORDER TO ASCERTAIN THE CONDITIONS OF ENTRY O F  TEKTITES I N  THE 
TERRESTRIAL ATWOSPHEBE, 

THE OBJECTIVE OF THE INHOUSE RESEARCH I S  TO G A I N  A N  
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RTOP NO, 1 9 5 - 4 2 - 6 4  T I T L E :  EARTF! BASED OBSERV3TIONS AND ANALOGUE 
STUDIES 

ORGANTZATION: N A S A  HEADQUARTERS 
O N 1  TOR : BRYSON, R e  P, TEL,  202-963-5367 
ECHNICAL S U R  

THE OBJECTIVE OF TFlESE EARTH-BASED OBSERVATIONS AND STUDIES I S  
TO G A I N  A CLEARER UNDERSTANDING OF THE LUEiAR SURFACE PROCESSES BY 
ACQUIRING, ASSEMBLING, A N D  INTERPRETING DATA ON THE MOON A N D  ON EARTH 
FEATURES THAT MAY BE ANALOGOUS OF LUNAR FEATURES. THUS, A SOUWD 
B A S I S  COULD BE PROVIDED F O R  PLANNING A N D  CONDUCTING SPACECRAFT-BASED 
EXPERIPIENTS TO INVESTIGATE THE MOON A N D  TO INTERPRET THE RDDITIONAL 
DATA THUS ACQUIRED, T H I S  WORK WILL BE ACCOMPLISHED BY CONDUCTING 
GEOLOGICAL STUDIES OF SELECTED TERRESTRIAL COUNTERPARTS, PATROLLING 
THE LUNAR SURFACE FOR TRANSIENT PHENOMENA, AND ANALYZING DATA 
OBTAINED FROM APOLLO, SURVEYOR, AND ORBITER ElISSIONS FOR COMPARISON 
WITH EARTH-BASED V I S U A L ,  PHOTOGRAPHIC, A N D  SPECTROSCOPIC TELECOPIC 
OBSERVATIONS O F  THE HOOW. EARTH AFJALOG STUDTES ARE P R I R A R I L P  
CONCERNED WITH THE NATURE A N D  ORIGIN O F  TERRESTRIAL FEATURES I N  
VOLCANIC A N D  METEORITE IMPACT AREAS. TELESCOPIC OBSERVATIONS WERE A 
P R I M A R Y  SOURCE O F  DATA I N  EARLY YEARS O F  T H I S  WORK BUT ARE I N  PART 
SUPPLANTED NOW BY SPACECRAFT-BASED EXPERIMENTS. CURRENTLY T H I S  
PROGRAM I S  BEING CARRIED OUT THROUGH THE EFFORTS OF GOVERNMENT 
LASOXATORTES, SEVERAL UNIVE1ISITY GROUPS, A N D  N A S A  CENTERS. THE 
SUBPROGRAH F U N D I N G  UNDER T H I S  RTOP I S  PLANNED FOR SEVERAL 
U N I V E R S I T I E S ,  

BTOP NO. 1 9 5 - 4 2 - 6 5  TITLE:  THEORETICAL STUDIES A N D  LAB SIMULATION 
ORGANIZATION: N A S A  HEADQUARTERS 
HOWITOR: BRYSON, R. P. TEL, 202-963-5367 
TECHNICAL SUMMARY 

LABORATORY SIMULATION, BEARING ON THE NATURE A N D  O R I G I N  O F  THE NOON 
AS A PLANETARY BODY AND ALSO O F  ITS INDIVIDUAL FEATURES, THUS 
PROVIDIHG A CONSISTENTo IMAGTNATIVE BUT INCREASINGLY RELIABLE, B A S I S  
F O R  EXPLORATION PLANNING AND SUBSEQUENT DATA ANALYSIS. CLEARLY, T H I S  
I S  A N  ITERATIVE PROCESS INVOLVING THEORY, SIHULATICN AND DATA 
ANALYSIS. T H I S  VORR IS BEING CARRIED OUT THROUGH THE EFFORTS O F  
GOVERNMENT A N D  INDUSTRIAL LABORATORIES, A N D  NUMEROUS NOT-FOR-PROFIT 
A N D  UNIVERSITY GROUPS I N  ADDITION TO N A S A  CENTERS. INTEREST I N  
RESEARCH I N  T H I S  AREA I S  LIMITED PRIMARILY BY AVAILABILITY O F  FUNDS.  
I T  I S  STIMULATED BY S C I E N T I F I C  CURIOSITY A N D  PROMPTED BY A DESIRE TO 
J U S T I F Y  DIVERSE A C T I V I T I E S  AS PERTINENT TO LUNAR STUDY. MAJOR AREAS 
OF INTEREST INCLUDE: PROBLEMS O F  COSHO GENESIS,  ELEPIENTAL, 
MINERBLOGIC A N D  PHYSICAL FORM A N D  D I S T R I B I T I O N  WITHIN THE MOVE, 
TEMPERATURE A N D  PRESSURE GRADIENTS A N D  EFFECTS, ENVIRONMENTAL 
CONDITIONS AND IEPACT OR THE LUNAR SURFACEp IMPACTING BODIES AND 
VOLCANIC PROCESSES, ETC, AFTER REJECTING PROPOSALS FOR RESEARCH THAT 
I S  NOT TI!YELY OR TEAT CAN NOT BE EXPECTED TO PROVIDE S I G N I F I C A N T  
AND/OR CONCLUSIVE RESULTS, WE HaVE A GROWING RESEARCH PROGRAE IF3 T H I S  
AREA TO SUPPORT EXPERIMENT DEVELOPMENT AND DATA ANALYSIS, 

THE OBJECTIVE IS TO PROVIDE S C I E N T I F I C  CONCEPTS, SUPPORTED BY 
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RTOP NO, 1 9 5 - 4 2 - 6 6  TITLE:  SCIENCE EXPERT: ENT CONCEPTS 
ORGANIZATION : N A S A  HEADQUARTERS 
MONITOR: BRTSON, R. TEE (o 202-9 6 3- 5367 
TECHNICAL SUWHART 

TO DEVELOP A N D  DERONSTRATE EXPERIMENTS THAT COULD BE CONDUCTED IN 
LUNAR (OR PLANETARY) ORBIT ON THE LUNAR (OR PLANETARY) SURFACE, T H I S  
REQUIRES PERFECTION OF THE TECHNIQUES O F  DATA REDUCTION A N D  ANALYSIS 
A N D  INTERPRETATION A S  NFLL AS INVESTIGATIONS OF NEB CONCEPTS, 
INSTRUPIENTS, A N D  HARDWARE, INCLUDING TESTING A N D  CALIBRATION. THESE 
EXPERIMENTS EMPHASIZE GEOPHYSICS A N D  GEOCHERISTRY. TASKS ARE 

ACTIVE/PASSIVE S E I S M I C  EXPERIMENTS, EVALUATIONS OF FUTURE GEOCHEMICAL 
LUNAR SURFACE EXPERIMZNTS, STUDY O F  LUNAR TRAVERSE GEOPHYSICS, 
SPECTRAL REFLECTANCE O F  THE LUNAR SURFACE STUDIES,  COMBINED PULSED 
NEUTRON EXPERIMENT, NEUTRON X - R A Y  DIFFRACTOMETERS USING RADIOACTIVE 
SOURCES, LUNILR ATMOSPHERIC MASS SPECTROMETER, COMPARATIVE TESTS OF 
LUNAR ATNOSPHERIC MASS SPECTROMETERS, ORBITAL ELECTROMECHANICAL 
SOUNDER EXPERIMENT, LUNAR S O I L  MECHANICAL PROPERTIES STUDIESB 
TRAVERSE GRAVIMETER, TECHNIQUES F O R  DETERMINING LUNAR SURFACE 
VERTICAL ELEVATION, LUNAR ORBIT GRAVITY GRADIENT EXPERIMENT, LUNAR 
SURFACE OPTICAL ENVIRONMENT EXPERIMENT, LUNAR S E I S M I C  AMPLIFIER 
IHPROVEMENT, MICROWAVE RADIOHETER, LUNAR NEUTRON ALBEDO EXPERIMENT, 
LUNAR STRATN METER A N D  A HOLOGRAPHIC CAMERA. 

THE OBJECTIVE I S  TO CONCEIVE A N D  EVOLVE EXPERIMENT CONCEPTS A N D  

TNCLUDED I N  THE FOLLOWING AREAS: EVALUATIONS F O R  POSSIBLE 

RTOP NO. 1 9 5 - 4 2 - 6 7  TITLE:  EXTRATERRESTRIAL MATERIALS STUDIES 
ORGANIZATION: NASA HEADQUARTERS, CODE MAL 
MONITOR: PONEROY, J. H. TEL. 202-963-7831 
TECHNICAL SUMMARY 

IMPROVE, A N D  EXTEND S C I E N T I F I C  A N D  TECHNICAL KNOWLEDGE O F  METEORITES, 
I N  ORDER TO INCREASE O U R  UNDERSTANDING OF THE COMPOSITION A N D  HISTORY 
OF THE SOLAR SYSTEM, METEORITES CAN ALSO GIVE U S  DETAILED 
INFORMATION ON PRESENT A N D  PAST CONDITIONS OF COSMIC RADIATION I N  
INTERPLANETARY SPACE, A N D  S O  CAN SERVE AS SPACE PROBES. STUDIES O F  
SUCH MATERIAL A S  METEORITES A N D  TEKTITES ARE BLSO VALUABLE 
SUPPLEBENTS TO STUDIES O F  THE CHEMICAL, PHYSICAL, AND GEOLOGICAL 
PROPERTIES O F  THE LUNAR SAMPLES; TECHNIQUES F I R S T  DEVELOPED FOR THESE 
STUDIES HAVE BEEN VERY SUCCESSFULLY EXTENDED TO STUDIES O F  THE LUNAR 
SAMPLES. MUCH EXTRATERRESTRIAL INFORMATION I S  AVAILABLE FROM 
IYJETEORITES NOT AVAILABLE I N  A N Y  OTHER BAY. A WIDE VARIETY O F  
EXPERIMENTAL TECHNIQUES ARE AVAILABLE F O R  METEORITE STUDY, INCLUDING 
MEASUREMENTS I N  CRYSTALLOGRAPHY, MINERALOGY, RADIOACTIVITY, PILRTlCLE 
TRACKS, CHEMICAL A N D  I S O T O P I C  COMPOSITION, ETC.; THESE ALL SERVE TO 
GIVE U S  DETAILED INFORMATION ON THE O R I G I N ,  AGE, A N D  HISTORY OF THESE 
EXTRATERRESTRIAL OBJECTS. 

THE OBJECTIVE O F  EXTRATERRESTRIAL MATERIALS STUDIES I S  TO 
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RTOP NO. 1 9 5 - 4 3 - 5 0  TTTLE: LUNAR LASER R A N G I N G  EKPERI  

MONITOR: STRICKLAND, A.  T. TEL. 202-962-4099 
TECHNICAL SUMMARY 

T H I S  RTOP PROVIDES F O R  THE CONDUCT OF THE LUNAR LASER R A N G I N G  
EXPERIMENT, A C T I V I T I E S  INCLUDE (1) THE MONITORING OF POINT-TO-POINT 
DISTANCES BETWEEN STATIONS ON THE MOON A N D  THE EARTR BY THE TECBNIQUE 
OF SHORT-PULSE LASER R A N G I N G ,  ( 2 )  IMPROVING CURRENT LASER AND TIMING 
TECHNIQUES TO ACQUIRE MEASUREMENTS O F  PLUS OR M I N U S  1 NSEC. (3) 
ANALYSING THE R A N G I N G  DATA TO STUDY THE LUNAR PHYSICAL LIBRATIONS, 
CENTER-OF-HASS HOTION, SECULAR VARIATION I N  THE GRAVITATIONAL 
CONSTANT, A N D  THE EARTH HOTION RATE, MOTION O F  THE POLES A N D  
CONTINENTAL DRIFT,  R A N G I N G  PROGRAMS ARE CURRENTLY BEING CONDUCTED AT 
THE MCDONALD OBSERVATORY, TEXAS AND AT THE CATALINA STATION, ARIZONA. 

INTERNATIONAL PARTICIPATION I S  BEING EXPLORED FOR OTHER GEOGRAPHICAL 
LOCATIONS THAT WOULD MAKE S I G N I F I C A N T  CONTRIBUTIONS TO THE R A N G I N G  
EXPERIMENT, T H I S  EFFORT WILL IMPROVE OUR KNOWLEDGE OF THE EARTH-MOON 
DISTANCE, ECCENTRICITY OF LUNAR ORBIT, LUNAR ROTATION MOTIONS, EARTH 
ROTATION RATE, WOBBLE AND INTERCONTINENTAL DRIFT.  

ORGANIZATION: N A S A  HEADQUARTERS 

A N  ADDITIONAI, STATION I S  PROPOSED FOR HALEAKALA, H A W A I I .  

RTOP NO, 1 9 6 - 4 1 - 5 0  TITLE:  GROUND-BASED INFRARED ASTRONOMY 
ORGANIZATION: GODDARD SPACE FLIGHT CENTER 
HONTTOR-. HANEL, R.  A ,  TEL e 30 1- 982- 4 528 
TECHNICAL SUMMARY 

THE S C I E N T I F I C  OBJECTIVE I S  TO MEASURE THE THERMAL EMISSION 
SPECTRUM O F  VENUS, MARS,  J U P I T E R ,  AND POSSIBLY SATURN, WITH A 
SPECTRAL RESOLUTION ADEQUATE TO RESOLVE MOLECULAR L I N E S  A N D  TO USE 
THESE SPECTRA I N  THE STUDY OF THE COMPOSITION A Y D  THERMAL STRUCTURE 
OF THE ATMOSPHERES. T H I S  GOAL WILL BE ACCOMPLISHED BY THE USE O F  A 
DOUBLE BEAM MICRELSON INTERFEROMETER CAPABLE TO RESOLVE 0.2 WAVE 

TBE COUDE FOCUS O F  A LARGE GROUND-BASED TELESCOPE. 
NUMBERS BETWEEN 7 A N D  25 MICRONS. THE INSTRUMENT W.ILL BE ATTACHED TO 

RTOP NO, 996-41-51 T I T L E :  RADIO A N D  RADAR PLANETARY STUDIES 
ORGANIZATION: GODDARD SPACE FLIGHT CENTER 
MONITOR: ALEXANDER, J. K, TEL. 3 0 1 - 9 8 2 - 5 4 6 1  
TECHNICAL S U M H A R P  

CONTINUOUS SYNOPTIC OBSERVATIONS O F  THE DECAMETER-HAVE R A D I O  
EMISSIONS FROM J U P I T E R  I N  ORDER TO FACILITATE RELIABLE STUDIES O F  THE 
EORPHOLOGP OF THE EMISSION PHENOMENON A N D  I T S  RELATION TO DYNAMICAL 
PROCESSES I N  THE JOVIAN MAGNETOSPHERE. TO MEET T H I S  NEED A 
WORLD-WIDE NETWORK O F  F I V E  OBSERVING S I T E S  H A S  BEEN ESTABLISHED I N  
ORDER TO MONITOR J U P I T E R  WITH IDENTICAL INSTRUHENTS AT EACH S I T E  A N D  
THUS OBTAIN A HOMOGENEOUS BODY O F  DATA FOR ANALYSIS. EACH S I T E  
CONSISTS OF A TWO-ELEMENT INTERFEROPIETER OPERATING I T  16.7 A N D  22 .2  

THE OBJECTIVE OF THE J U P I T E R  MONITOR PROGRAM I S  TO OBTAIN 
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MHZ, THESE ARE LOCATED AT GODDARD SPACE FLIGHT CENTER, AT CLARK LAKE 
OBSERVATORY I N  BORREGO S P R I N G S  C A L I F a B  A N D  AT SFN STATIONS I N  

A I I P ;  CARNARVON8 ALTA; A N D  G R A N D  CANARY I S . @  S P A I N ,  
K I S  PROVIDING I TANT DATA ON THE J O V I A N  R A D I O  EPIISSIO 

THAT CAN NOT BE OBTAINED F A SINGLE, ISOLATED OBSERVATORY OB P R O  
ATION O F  DATA F R O  V A R I O U S  DISIMILAR OBSERVATORIES. 

RTOP NO, 196-41-66 TITLE:: AIRBORNE PLANETARY ASTRONOMY 
ORGANIZATION: AHES RESEARCH CENTER 

TECHNICAL SUFIMARY 

OBSERVATIONS OF THE PLANETS. THE EXPERIMENTS WILL BE FLOWN AT 
ALTITUDES WHICH PUT THEM ABOVE HOST OF THE ATMOSPHERIC WATER VAPOR,  
WHICH I S  THE C H I E F  ABSORBER OF INFRARED RADIATION. T H I S  PROGRAB OF 
AIRBORNE PLANETARY RESEARCH WILL PROVIDE MUCH NEEDED INFORMATION O N  
THE EXTENT A N D  COMPOSITION O F  PLANETARY ATMOSPHERES A N D  THE 
COMPOSITION OF PLANETARY SURFACES. T H I S  INFORMATION WILL BE OF 
ASSISTANCE I N  THE DESIGN OF MANNED A N D  UNMANNED SYSTEMS FOR E I S S I O N S  
TO THE PLANETS. 

ONITOR: ROBERTS, L. TEL. 4 1 5 - 9 6 1 - 1 1  

T H I S  RTOP I S  TO PROVIDE HIGH-ALTITUDE PLATFORMS FOR INFRARED 

RTOP NO, 1 9 6 - 4 1 - 6 7  T I T L E :  PLANETARY ASTRQROMY - SUPPORTING 
LABORATORY STUDIES 

ORGANIZATION: &PIES RESEARCH CENTER 
HONITOR : GOODWTN, G. TEL. 4 1 5 - 9 6 1 - 1  11 1 
TECHNICAL S U H H A R Y  

OF PLANETARY ATMOSPHERES CAN BE DETERMINED BY SPECTROSCOPIC 
OBSERVATIONS FROM GROUND-BASED A N D  FROH AIRBORNE OBSERVATORIES. SUCH 
DATA I S  NECESSARY F O R  THE PREPARATION OF MODEL ATMOSPHERES THAT ARE 
NEEDED TO EVALUATE THE P O S S I B I L I T I E S  O F  L I F E  ON THE PLANET A N D  TO 
DESIGN SYSTEMS F O R  EXPLORATORY NISSIONS. THE OBJECTIVE O F  T H I S  WORK 
I S  TO MAKE SUCH OBSERVATIONS (OR USE OBSERVATIONS MADE BY OTHERS), TO 
OBTAIN THE LABORATORY-DERIVED VALUES OF SPECTSOSCOPIC PARAMETERS 
NEEDED TO ANALYZE OBSERVATORY SPECTRA, A N D  TO DEVELOP THE ANALYTICAL 
A N D  COMPUTATIONAL TECHNIQUES NEEDED TO INTERPRET THE SPECTRA I N  TERMS 
O F  REAL PLANETARY ATMOSPHERES, 

THE ABUNDANCE, TEMPERATURE, A N D  PRESSURE OF CERTAIN CONSTITUENTS 

RTOP NO. 1 9 6 - 4 1 - 7 1  TITLE:  G R O U N D  BASED OPTICAL ASTRONOMY 
ORGANIZATION: J E T  PROPULSION LABORATORY 
MONITOR: BURCHAM, D e  P. TEL. 2 1 3 - 3 5 4 - 3 0 2 8  
TECHNICAL SUMMARY 

ATHOSPHERES AND SURFACES O F  SOLAR SYSTEM BODIES THROUGH GROUND-BASED 
TELESCOPTC OBSERVATIONS. P R I N C I P A L  ENPHASIS I N  T H I S  P R O G R A  
DEVOTED TO SPECTROSCOPIC OBSERVATIONS O F  B A R S ,  VENUS AND J U P I T E R ,  
ALL AVAILABLE EARTH-BASED TECHNIQUES SHOULD BE USED TO LEARN AS MUCH 
AS P O S S I B L E  ABOUT A PLANETARY ATMOSPHERE BEFORE A SPACE M I S S I O N  A N D  

THE OBJECTIVE O F  T H I S  TASK I S  THE CONPREHENSIVE STUDY O F  

262 



TTS COMPLEEENT OF S C I E N T I F I C  INSTRUBENTS 1s PLANNED, DATA ACQUIRED 
FROEil THE EARTH COMPLEHENTS THE TYPE O F  INFORFIATION NOPSALLP ACQUIRED 
FROB SPACECRAFT. THE BASIC INSTRUMENT BEING USED I N  T H I S  TASK I S  THE 
HIGH-DISPERSION COUDE SPECTROGRAPH AT THE C O U D S  FOCUS O F  THE TABLE 
MOUNTAIN OBSERVATORY 24-INCH TELESCOPE. IMHEDIATE OBJECTIVES F O R  
F Y w 7 1  BRE LWALYSIS O F  THE 6800 A PlETHANE B A N D  I N  THE SPECTRUE O F  

SPECTRUM OF VENUS A N D  I N I T I A T I O N  OF A SPECTPOSCOPIC PATROL TO MEASURE 
THE AMOUNT A N D  SEASONAL VARIATION OF WATER VAPOT! I N  THE MARTIAN 
ATNOSPHERE e 

JUPITER, SEARCH FOR w POSSIBLE PHASE EFFECT rw THE c02 LINES IN THE 

RTOP NO,  196-41-72 TITLE:  GROUND BASED TNFRARED ASTRONOMY 
ORGANIZATION: J E T  PROPULSION LABORATORY 
MONITOR : BURCHAH, D, P. TEL, 213-354-3028 
TECHNICAL S U M H A R Y  

RESOLUTION SPECTRA O F  THE ATMOSPHERES O F  TYE PLANETS AT INFRARED 
WAVELENGTHS. THE M A I N  INSTRUP¶ENT INVOLVED I S  THE MK I T 1  PLANETAQY 
INTERFEROMETER WHICH OPERATES A CONTINUING PROGRAM O F  PLANETARY 
OBSERVATIONS AT THE 107s TELESCOPE, fiCDONALD OBSERVATORY. SPECTFTC 
OBJECTIVES F O R  FY071  BRE IMPROVED SPECTRA O F  M A R S ,  VENrJS A N D  J U P I T E R  
I N  THE 1 .2  TO 5 MICROE PEGIOW. A SECOND TNSTRURENT, NOW UNDER 
CONSTRUCTION, I S  INTENDED AS AN ATTACHMENT TO THE TABLE FlOUNTAIW 
COUDE SPTCTROGBAPH, I T  I S  A PABRY-PEROT INTEZFEROMETER AND I T S  
PURPOSE I S  TO OBTAIN EXTREME RESOLUTION I N  ORDER TO STUDY L I N E  
PROFILES I N  PLANETARY ATMOSPHERES. A SECONDART OBJECTIVE O F  T H I S  
TBSK I S  TO ACQUIRE A N D  ANALYZE SOLAR A N D  STELLAR SPECTRA, I N  ORDER TO 
FULLY UNDERSTAND THE PNSTRUNENT AND INTERPRET PLANETARY SPECTRA, AS 
WELL AS FOR I T S  S C I E N T I F I C  SIGNIFICANCE.  

THE OBJECTIVE O f  T S I S  TASK I S  TO OBTBIN A N D  ANALYZE HIGH 

RTOP NO, 196-41-?3 T I T L E :  RADTO A N D  RADAR PLANETARY STUDIES A N D  
TNSTRUMEP'!!ATION DEVELOPMENT 

ORGANIZATION: J E T  PROPULSION LABORATORP 
MONITOR: BURCBAM, D, P, TEL. 2 1 3 - 3 5 4 - 3 0 2 8  
TECHNICAL SUMflARY 

I N  GROUND BASED PLANETARY R A D I O  ASTRONOPIY, SOME S P E C I F I C  RADAR 
ASTRONOBY PROGRAHS WILL ALSO BE CARRIED OUT UNDER T H I S  TBSR,  THE 
INFORMATTON AVAILABLE THROUGH RADIO ASTRONOMICAL REASUREMENTS RANGES 
FROB BRIGHTNESS TE PERATUJRES OF PLANETARY SURFACES AND ATHOSPHERES, 

ATION ABOUT THE NATURE O F  IONOSPHER S AND RADIATION BELTS. 
IQUE EAY PROVIDE INFORMATION ABOUT OLECULAR S P E C I E S  PRESENT 

I N  THE UPPER ATMOSPHERES O F  THE PLANETS, R A  AX ASTRONONY PROVIDES 
DATA ON THE PROPEFTLES ON THE ATMOSPHERES, SURFACES, A N D  MECHANICS OF 
THE BODIES O F  THE SOLAR SYSTEM, EQUIPFlENT USED I N  THE COURSE O F  T H I S  
TASK INCLUDES THE F A C I L I T I E S  A N D  TEST EQUIPflENT O F  THE TABLE MOUNTAIN 
OBSERVATORY A N D  THE DEEP SPACE NETWORK, THE F A C I L I T I E S  INCLUDE THE 

ETER WAVE ABTENNA AT TABLE MOUNTAIN, A N D  THE 30-FOOT, 
85-FOOT, A N D  210-FOOT ANTENNAS AT THE GOLDSTONE TRACKING STATION, A 
RADIOKETER DEVELOPMENT PROGRAM I S  CONDUCTED I N  CONJUNCTION VITH THE 

TBE OBJECTIVE O F  T H I S  TASK I S  TO CONDUCT A COMPREHENSIVE PROGRAN 
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S P E C T F I C  NEEDS O F  THE R A D I O  ASTRONOMY PROGRAM. THEORETICAL A N D  
EXPERIMENTAL MICROBAVE SPECTROSCOPIC TECHNIQUES B I L L  BE USED TO 
PROVTDE SPECTROSCOPIC INFOREATION REQUIRED F O R  THE PLANNING OF 
EXPERIMENTS AlJD THE INTERPRETATION O F  THE BESULTS, A MICROWAVE 
SPECTROMETER, BUILT UNDER N A S A  UNIT 129-02-06-01-55 FOR FREE RADICAL 
INVESTIGATIONS, WILL BE USED I N  THE STUDY, 

RTOP NO, 1 9 6 - 4 1 - 7 4  TITLE:  PLANETARY ASTRONOMY--SUPPORTING 

ORGANIZATION: J E T  PROPULSION LABORATORY 
MONITOR: BURCHAM, D. P. TEL e 21 3 - 3 5 4 - 3 0 2 8  
TECHNICAL SUMMARY 

THE OBJECTIVE O F  T H I S  ACTIVITY I S  TO SUPPORT ASTRONOMICAL A N D  
SPACE FLTGHT STUDIES O F  PLANETARY ATMOSPHERES BY OBTAINING SPECTRA OF 
GASES UNDER SUITABLE CONDITIONS. THERE ARE TWO M A I N  FUNCTIONS, 
NAMELY: (1) TO F U R N I S H  QUANTITATIVE BAND OR L I N E  DATA CHIEFLY AT 
INFRARED WAVELENGTHS, A N D  (2) TO PROVIDE DIRECT A I D  I N  VERIFYING 
TDENTIFICATIONS OF FEATURES OBSERVED I N  PLANETARY SPECTRA. THE 
P R I M A R Y  FACILITY EMPLOYED I N  T H I S  TASK I S  THE SPECTROSCOPY LABORATORY 
WHICH CONTAINS SPECTROMETERS COVERING THE V I S I B L E ,  NEAR A N D  MIDDLE 
INFRARED SPECTRAL REGIONS A N D  ABSORPTION TUBES CAPABLE OF P R O V I D I N G  
PATH LENGTHS OF UP TO 1 KILOMETER AT A N Y  PRESSURE. A N  AEROSOL 
CHAMBER F O R  THE STUDY O F  L I N E  FORMATION I N  SCATTERING ATMOSPHERES H A S  
ALSO BEEN CONSTRUCTED. 

‘I LABORATORY STUDIES 

RTOP NO. 196-41-80 TITLE:  GROUND-BASED OPTICAL PLANETARY ASTRONOMY 
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR : BRUNK, 8. E. TEL. 202-962-1216 
TECHNICAL SUMMARY 

OBSERVATIONS I N  THE V I S I B L E  A N D  NEAR INFRARED REGIONS O F  THE SPECTRUM 
U S I N G  INSTRUMENTS LOCATED AT GROUND-BASED OBSERVATORIES. REDUCTION, 
INTERPRETATION, A N D  ANALYSIS O F  THE DATA THUS OBTAINED ARE INCLUDED. 

THE OBJECTIVE I S  TO STUDY THE PLANETS THROUGH ASTRONOMICAL 

RTOP NO,  1 9 6 - 4 1 - 8 1  TITLE:  ASTRONOEICAL OPTICAL INSTRUMENT 
DEVELOPHENT 

ORGANIZATION: N A S A  HEADQUARTERS 
EONITOR: BRUNK, W e  E ,  TEL. 20 2-962- 121 6 
TECHNICAL SUMMARY 

CONSTRUCT OPTICAL INSTRUMENTATION TO BE USED F O R  ASTRONOMICAL 
OBSERVATIONS. INCLUDED ARE BOTH MAJOR ITEMS SUCH AS TELESCOPES A N D  
AUXILIARY EQUIPMENT SUCH A S  CAMERAS, PHOTOMETERS, SPECTROMETERS, 
INTERFEROMETERS, ETC, 

THE OBJECTIVE OF T H I S  PROGRAM I S  TO DESIGN, DEVELOP, A N D  
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RTOP NO, 1 9 6 - 4 1 - 8 2  TITLE:  GROUND-BASED R A D I O  AND R A D A R  PLANETARY 
ASTRONOMY 

ORGANIZATION: N A S A  HEADQUARTERS 

TECHNICAL SUHHARY 
THE OBJECTIVE I S  TO DETERHINE PLANETARY PROPERTIES BY 

OBSERVATIONS FROB GROUND-BASED OBSERVATORIES AT R A D I O  WAVELENGTHS, 
BOTH PASSIVE (RADIO) A N D  ACTIVE (RADAR)  OBSERVATIONS WILL BE 
PERFOREIED. THE PROGRAM WILL INCLUDE THE REDUCTION, ANALYSISI A N D  
INTERPRETATION O F  THE OBSERVATIONS, 

ONfTOR :: TEE, 2 0 2 - 9 6 2 - 7 2 1 6  

RTOP NO. 1 9 6 - 4 1 - 8 3  TITLE:  R A D I O  A N D  RADAR ASTRONOHY TTNSTRUHENT 

ORGBNIZATIOW: N A S A  HEADQUARTERS 
BOWITOR: BRUNK, W e  E ,  TEL. 202-962-1216 
TECHNICAL SUBEIARY 

CONSTRUCT INSTRUHENTS TO BE USED FOR R A D I O  A N D  R A D A R  ASTRONOMY, WITH 
EMPHASIS O N  PLANETARY ASTRONOMY. THE PROGRAM WILL INCLUDE AUXILIARY 
INSTRUMENTATION FOR EXISTING R A D I O  A N D  RADAR F A C I L I T I E S  A S  WELL A S  
M A J O R  F A C I L I T I E S  WHEN REQUIRED. 

DEVELOPMENT 

THE OBJECTIVE O F  T H I S  PROGRAH I S  TO DESIGN, DEVELOP, AND 

RTOP NO. 1 9 6 - 4 1 - 8 4  TITLE:  LABORATORY SUPPORTING STUDIES (ASTRONOMY) 
ORGANIZATION: NASA HEADQUARTERS 
MONITOR: BRUNK,  W. E. TEL. 202-962-1216 
TECHNICAL SUMMARY 

REQUIRED F O R  THE ANALYSTS A N D  INTERPRETATION O F  PLANETARY 
OBSERVATIONS MADE FROM THE VICINTTY O F  THE EARTH. THE DATA OBTAINED 
WILL -BE O F  TWO TYPES,  FIRST, DETAILED STUDY O F  GASES A N D  OTHER 
NATERIALS KNOWN TO E X I S T  O N  A PLANET A N D ,  SECOND, STUDY O F  THE 
PROPERTIES OF MANY POSSIBLE MATERIALS TO TRY TO SXPLAIN UNIDENTIFIED 
FEATURES DETECTED I N  PLANETARY OBSERVATIONS. THE DATA OBTAINED UNDER 
T H I S  PROGRAB WILL BE PUBLISHED A S  WELL AS BEING USED DIRECTLY I N  THE 
INTERPRETATION O F  NEW OBSERVATIONS, 

THE OBJECTIVE OF T H I S  PROGRAM I S  TO OBTAIN LABORATORY DATA 

RTOP NO. 7 9 6 - 4 1 - 8 5  T I T L E :  THEORETICAL PLANETARY ASTROWOHY 

MONITOR: B R U N K ,  Y m  E. TEL,  2 0 2 - 9 6 2 - 1 2 1  6 
TECHNICAL SUMMARY 

ASTRONOHY PROGRAM BY PREDICTING WHAT THE OBSERVATIONAL DATA SHOULD 
EOOK L I K E  A N D  BY EXPLAINING UNPREDICTED OBSERVATIONAL RESULTS. T H I S  
PROGRAM I S  A N  IPIPORTANT LINK BFTWEEW T'FTE OBSERVATIONAL PROGRAM A N D  A N  
UNDERSTANDING OF THE PLANETS. 

ORGANIZATION: N A S A  HEADQUARTERS 

THE OBJECTIVE OF T H I S  PROGRAM I S  TO SUPPORT THE PLANETARY 
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RTOP NO,  3 2 0 - 0 1 - 0 2  T I T L E :  SPACE TECHNOLOGY APPLICATIONS 

TEE, 4 1 5 - 9 6 9 - 1 1 9 1  

E V I S E  BETHODS F O R  THE PRACTICAL 
AND ECONOMICAL DISPOSAL O F  SOLED REFUSE, THE PURPOSE I S  TO WINIHIZE 
THE PROBLEH OF I D  WASTE DISPOSAL A N D  TO EFFECTIVELY USE REFUSE TO 
PROVIDE FUEL, POLLUTION CONTROL OF GASOLINE POWERED ENGINES 
WILE BE STUDIED TH THE OBJECTIVE TO DEVELOP W SYSTEH WRICH WOULD 
MINIMIZE OR ELIMINATE ENGINE EXHAUST POLLUTANTS, (3) F I R E  RETARDWNT 
FOAMS, BOTH FLEXIBLE A N D  R I G I D ,  WILL BE DEVELO 
FOAMS OR MODIFIED FROH EXISTING SYSTEMS O F  51 
POLYISOCYANURATE LOW DENSITY FOAHS TO REDUCE S 
SPREAD, A N D  TOXICITY D U R I N G  A F I R E ,  EFFECTIVE 
TO SUPPRESS F I R E S  A N D  PROTEC A N D  PERSONNEL F R O H  F I R E  
H A Z A R D S  WILL BE EVALUATED. ENTATION, DEVICES, A N D  
SENSORS EEVELOPED FOR OTHER N A S A  PURPOSES WILL BE ADAPTED TO 
APPLICATIONS REQUIRED BY OTHER AGENCIES. 

RTOP NO. 3 2 0 - 0 1 - 0 4  T I T L E :  SPACE TECHNOLOGY APPLICATIONS 
ORGANIZATION: MARSHALL SPACE FLIGHT CENTER 
MONITOR :: R I L E S ,  G. TEE, 2 0 5 - 4 5 3 - 1 1 2 0  
TECHNICAL S U R M A R Y  

WILL POISON URBAN A I R  BY FORHING ACID VAPORS WHEN I N  CONTACT WITH WET 
A I R  MASSES. TODAYeS TECHNOLOGY I N  TRACE G A S  ANALYSIS PROVIDES 
INSTRUMENTATION RESPONSIVE TO ALMOST ALL ATMOSPHERIC CONSTITUENTS 
SIHULTANEOUSLY, N S F C w S  CROSSED-BEAH TECHNOLOGY CAN: ( 1  
POSSIBLE TO I N I T I A L L Y  STUDY THE LOCAL DISPERSION A N D  MASS FLUX O F  
PARTICULATE POLLUTION OF COMBUSTION EXHAUST PRODUCTS A N D  ( 2 )  I N I T I A T E  
THE DEVELOPMENT OF METHODOLOGY TO MONITOR THE LOCAL GENERATION, 
DISPERSION A N D  CONDENSATION O F  THE ACID PRODUCING POLLUTBNT COMPOUNDS. 

SEVERAL EXHAUST POLLUTANTS, SUCH AS N I T R I C  A N I )  SULPHURIC OXIDES, 

RTOP NO. 320-01-05 T I T L E :  SPACE TECHNOLOGY APPLICATIONS 
ORGANIZATION: J E T  PROPULSIOR LABORATORY 
MONITOR: SPENCER, D, F, TEE. 213-354-6852 
TECHNICAL SUMHARY 

PROBLEMS A N D  OTHERS O F  NATIONAL INTEREST, PARTICULARLY THOSE RELATING 
TO THE C I V I L  SYSTEMS AREINCLUDING PUBLIC SAFETY SCPPORT, HEDICAL 
ENGINEERING, A N D  OTHERS. SPACE-DERTVED C A P A B I L I T I E S  INCLUDE 

SYSTEYS HANAGEI'IENT. 29 SYSTEMS ANALYSIS AND PROJECT ENGINEERING, 
3) S P E C I A L I Z E D  TECHNICAL D I S C I P L I N E S  (E, G. , COMMUNICATIONS, 
GUIDANCE, PROPULSION, ETC.) 4) DESIGN, OPEIiATfON A N D  EVALUATION O F  
COMPLEX TEST PIIOGRAHS, FROM THE C I V I L  SYSTEES AREAS J P L  B I L L  (1) 
IDENTIFY A N D  ANALYZE PROBLEMS, ( 2 )  DETERHINE REQUIRE 
A SYSTEMS APPROACH, SELECT A M I X  OF TASKS APPROPRIATE TO 
CAPABILITY AND EMPBA I N G  THE APPLICRTION OF SPACE TECHNOLOGYB 
(5) CONCENTRATE O N  R A R I N G  FEASIBLE HARDWARE DEMONSTRATIONS THAT 

J P L  WILL APPLY SPACE-DERIVED C A P A B I L I T I E S  TO THE RESOLUTION O F  

EXPERIENCE AND TECHNOLOGY THAT I S  APPLICABLE I N :  9)  PROJECT A N D  
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HELP INTERESTED GOVERNBERT AGEBCIES BND/OR IPTDUSTRIAL COBPANTES IN 
SOLVTRG PROBLEHS THAT ARE NATIONAL I N  SCOPE, 

RTOP NO. 320-041-06 TITLE:  AEROSPACE TECHNOLOGY APPLICATIONS 
ORGAWPZATTON: LANGLEY RESEARCH CENTER 
BONITOR: BROOKS, G ,  W e  TEL,  703-827-3285 
TECHNICAL SUMHARY 

THE OBJECTIVE O F  T H I S  PROGFAH IS TO SELECTIVELY APPLY AEROSPACE 
TECHNOLOGY TO ASSTST THE DOD A N D  OTHER AGENCIES TN SOLVING PROBLEMS 
AFFECTING THE RILITARY A N D  MODERN SOCIETY. 

RTOP NO. 320-01-07 TITLE:  LONG FAWGE LASER TRAVERSING SYSTEN 
ORGANIZRTION: G O D D B R D  SPACE FLIGHT CENTER 
KONITOR :: CIIUDILL, L, 0 ,  TEL. 304-982-4969 
TECHNICAL S U H P I A R Y  

PROTOTYPE LASER SYSTEM AND FOR PERFORPIING FIELD EVRLUATXON 
YXPERIMEETS TO DETERMINE THE FEASIBXLITY O F  ESTABLTSHING PRECISE LINE 
O F  SIGHT U S I N G  TEE SCATTERED LASER LIGHT FROM A DISTANCE VERTICALLY 
POTNTED L&SER, T H I S  WORK I S  A DIRECT APPLICATION O F  OPTICAL 
TECHNOLOGY DEVELOPED UNDER OART PROGRAM A N D  WILL PROVIDE THE U e  S. 
FOREST SERVICE WITH A SURVEYING TECHNIQUE THAT WILL SAVE A GRTAT DEAL 
OF TTPIE BND MONEY, 

T H I S  RTOP I S  F O R  DEVELOPMENT OF' A LIGHTWEIGHT, BACKPACKED 

RTOP NO, 320-01-10 TITLE:  EXPANDED APPLICRTIONS OF F I R E  RESISTAVT 
NONMETALLIC MATERLA'LS 

ORGANIZATION: MANNED SPACECRAFT CENTER 

TECHNICAL SUMMARY 

PROBLEHS I N  BODERN SOCIETY, 

ONITOR: RADNOFSKY, PIe  I, TEL,  713-Y83-3343 

SELECTIVELY APPLY AEROSPACE TECHNOLOGY TO SOLUTIONS O F  F I R E  

RTOP NO, 384-47-87 TITLE:  DATA AHILPSIS - PLANETARY ATMOSPHERES 
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: FELLOWS, R .  F, TEL 202-962-1 86 4 
TECHNICAL SUMMARY 

THE OBJECTIVE O F  T H I S  P R O G R A H  I S  TO PROVIDE SUPPORT FOR ANALYSIS 
OF RESULTS O F  FLIGHT EXPERIBENTS BEYOND THE COVERAGE PROVIDED BY THE 
PLIGHT PPOJECT,  T H I S  RTOP I S  COBCERNED WITH RESEARCH RELATING TO THE 
EARTB'S UPPER ATHOSPHERE OSPHERES O F  THE OTHER PLANETS 
COEETS, A N D  THE LUNAR AT 
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RTOP NO 38 4- 50- 5 1 T I T L E  : EARS SURFACE MORPHOLOGY 

ONITOR: GOODWIN, G. TEL, 4 1 5 - 9 6 4 - 1 9 1 1  
ORGANIZATION: AMES RESEARCH CENTER 

AL SUMMARY/ABSTRACT (WHAT I S  BEING DONE, HOW, WHY 
THE PRESENT MARTIAN SURFACE H A S  EVOLVED FRO9 ENDOGENETIC A N D  
EXOGENETIC PROCESSES. MEANINGFUL INTERPRETATIONS OF SURFACE 
STRUCTURES A N D  GEOMORPHIC REGIONS THFOUGH ANALYSIS OF MARTIAN 
PHOTOGRAPHS A N D  TERRESTRIAL ANALOGS WILL LEAD TO FORMULATION OF A 
S P E C I F I C  ElODEL OF THE EARTIAN SURFACE. THESE TNTERPRETATIOWS CAN BE 
U T I L I Z E D  I B  S I T E  SELECTION FOR FUTURE MARTIAN ORBITING A N D  LANDER 
MISSIONS. 

RTOP NO. 384-50-71 TITLE:  PLANETOLOGY DATA ANALYSIS 

MONITOR: TEL. 2 1 3-35 4- 3028 
TECHNICAL SUMMARY 

VARIOUS TASKS PROPOSE TO EXPLOIT THE MARINER 6 A N D  7 SPACECRAFT 
DATA FOR S C I E N T I F I C  KNOWLEDGE, A N D  TO IMPROVE THE SCIENCE RETURN O F  
SUBSEQUENT MISSIONS. A PHOTOGEOLOGICAL INTERPRETATION OP TELEVISION 
IMAGES FOR THE PURPOSE O F  DELINEATING THE ABUNDANCE, FORM, 
ARRANGEMENT A N D  S I Z E S  OF MORPHOLOGIC FEATURES ON THE MARTIAN SURFACE 
WILL BE MADE. P R I M A R Y  OBJECTIVE TS TO DETERMINE THE NATURE AND 
EXTENT O F  SURFACE! PROCESSES AND INTERNAL TECTONIC PROCESSES THAT FORM 
A N D  MODIFY SURFACE FEATURES, RESULTS WILL BE USED TO MAKE 
COMPARISONS VITH LUNAR A N D  EARTH PROCESSES A N D  TO CONSTRUCT A 
GEOLOGIC HISTORY F O R  MARS. RECOMMEWDATIONS WILL BE MADE F O R  
TELEVISION COVERAGE OF KEY AREAS ON M A R S  BY FUTURE ORBITER SPACECRAFT 
EXPERIMENTS. ADDITIONALLY THE PHOTOPIETRIC DESCRIPTION OF M A R S  WILL 
BE IMPROVED A N D  A PICTORIAL ATLAS PRODUCED. THE IMAGE PROCESSING 
LABORATORY ( I P L )  WILL BE PROVIDED TO A S S I S T  MARINER “9 TV 
EXPERIMENTERS I N  POST H I S S I O N  DATA ANALYSIS, THE TRACKING DATA WILL 
BE EXAMINED TO IMPROVE THE EPHEMERIDES O F  EARTH A N D  B A R S .  

ORGANIZATION: J E T  PROPULSION LABORATORY 

RTOP NO. 3 8 4 - 5 0 - 8 0  TITLE: DATli ANALYSIS - PLANETOLOGY 
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: DWORNIK,  S. E. TEL. 202-962-1151 
TECHNICAL SUMMARY 

GEOCHEMICAL, AND GEOLOGICAL PURPOSESs F O R  SURFACE, SUBSURFACE A N D  
ATMOSPHERE-LITHOSPHERE PSENOMENON. P R I M A R Y  EMPHASIS WILL BE 
PHOTOGEOLOGICAL INTERPRETATION O F  PHOTOGRAPHS OBTAINED FROM MARINER 6 
A N D  7. THE PHOTOGRAPHS WILL BE CATALOGED AND C L A S S I F I E D  ACCORDING TO 
TOPOGRAPHIC AND GEOMORPHIC FEATURES, A N D  WILL BE ASSEMBLED INTO A 
PHOTO-INTERPRETATION KEY SUITABLE A S  IL REFERENCE DOCUMENT. THE 
ABUNDANCE, SHAPE A N D  ARRANGEMENT O F  GEOMORPHIC FEATURES WILL BE 
STUDIED A N D  MAPPED. A TERRAIN ANALYSIS WILL BE CONDUCTED I N  ORDER TO 
QUANTITATIVELY CLASSIFY LAND FORHS. THE NATURE AND EXTENT OF SURFACE 
EROSIONAL AND DEPOSITIONAL PROCESSES, INTERNAL TECTONIC PROCESSES, 
A N D  EXTERNAL VOLCANIC FEATURES WILL BE STUDIED. TOPOGRAPHIC FEATURES 

OBJECTIVE: TO ANALYZE FLTGHT H I S S I O N  DATA F O R  GEOPHYSICAL, 

268 



ALYZED FOR GEOCHEMICAL I PLICATIONS,  T H I S  WORK WILL 
BASIS FOR A HSTEMATIC G OLOGICAL HAPPING PROGRAR O F  H A R S .  

GEOLOGICAL H A P P I N G  STA D A R D S  A N D  CRITERIA WILL BE ESTABLISHED. 
ANALYSPS O F  THE PHOTOGRBPHS WILL BE PERFORHED FOR SELECTION O F  
CAHDIDATE BARS LANDER M I S S I O N S  S I T E S ,  

RTOP NO. 7 0 4 - 1 3 - 0 1  TITLE:  SERT I1 
ORGANIZATION: LEVJIS RESEARCH CENTER 
HONITOR: RULISI  R. J, TEL. 2 0 6 - 4 3 3 - 4 0 0 0  
TECHNICAL S U H H A R Y  

ENDURANCE CAPABILITY, RELIABILTTY, AND COMPATIBILITY OF A N  INTEGRATED 
TON THRUSTOR SYSTE CAPABLE O F  PERFORMING SPACE EIISSIONS. A N  
ELECTRIC PROPULSION SPSTEH CONSISTING O F  A THRUSTOR, POWER SUPPLY, 
POWER CONDITIONI8G A N D  RELATED EXPERIMENTS WILL BE SUBJECTED TO A 
FLIGHT PROGRAM O F  SIX MONTHS DURATION. THE SERT 11 SPACECRAFT WAS 
SUCCESSFULLY LAUNCHED FEBRUARY 3, 1970 

THE OBJECTIVES O F  THE SERT T I  PROGRAN ARE TO DEMONSTRATE THE 

RTOP NO, 7 0 8 - 4 0 - 0 1  TITLE:  SPACE STATION BIOTECHNOLOGY FLIGHT 
EXPERIMENT DEFINITION 

ORGANIZATION: ABES RESEARCH CENTER 
MONITOR: KLEIN, H. P. TEL. 4 1 5 - 9 6 1 - 1 1 1 1  
TECHNICAL SUMMARY 

A NUHBER O F  BIOHEDICAL FLIGHT EXPERIMENTS SUITABLE F O R  USE I N  
THE 1975 SPACE STATION ARE BEING PREPAPED. THESE FLIGHT EXPERIMENTS 
WILL PROVIDE KNOVLEDGE ABOUT THE EFFECTS OF WEIGHTLESSNESS ON THE 
BEHAVIORAL AND BIOBEDICAL PERFORMANCE O F  ANIMALS A N D  M A N ,  ABOUT 
ADAPTATION TO A CHANGED ENVIRONMENT A N D  THE MECHANISBS UNDERLYING 
SUCH ADAPTATIONS, A N D  ON WHICH TO PREDICT M A N e S  PERFORMANCE D U R I N G  
LONG T I B E  DURATION SPACE FLIGHTS. EXPERIMENTS BEING PREPARED THAT 
INVOLVE M A N  A S  THE SUBJECT ARE: (1) LOCOMOTION; (2) ARDLOVASCULAR 
FUNCTION: (3) MICROBIOLOGICAL SYSTEMS; A N D  (4) CARDIOPULMONARY 
FUNCTIONe EXPERIMENTS UNDER PREPARATION REQUIRING THE @SE O F  ANIElALS 
ARE: (1) BASAL BETABOLISM O F  MABMALS UNDER VAB'JIING GRAVITATIONAL 
FIELDS;  (2) REGENERATION OF T I S S U E  (E. G. I LIVER) UNDER V A R Y I N G  
GRAVITY FIELDS;  (39 HEALING A N D  RECOVERY PROM WOUNDS A N D  FRACTURES I N  
WBIGHTLESSNESS; ( 4 )  CALCIUM 9ETABOLISM; A N D  (5) ADAPTATION AND 
FUNCTTON O F  TEE CARDIOVASCULAR SYSTEM, THESE BIOMEDICAL FLIGHT 
EXPERIMENTS WILL PROVIDE NECESSARY KNOWLEDGE ON THE EXTENT TO WHICH 
ADAPTATION TO A CBANGED ENVIRONMENT CAN OCCUR, UNDERSTANDING O F  THE 
RECHANISMS BY WHICH SUCH ADAPTATION OCCURSp A N D  WILL PROVIDE A BASIS  
ON WHICH TO PREDICT THE EFPECT O F  A FUTURE STRESS.  
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RTOP NO, 708-40-01 TITLE:  SPACE STATION BIOTECHNOLOGY FLTGHT 
ENT D'EFINITION 

IZATION: LANGLEY RESEARCH CENTER 
MONITOR: NELSON, C. PI, TEL, 703-827-3666 

I L L  REQWIRE AHABITABLE AND SAFE 
ENVIRONMENT FOR THE CREW OVER LONG PERIODS OF T I  E. I N  ADDITION, 
PIAN'S CAPABILITY TO ENT FOR LONG PERIODS 
V E R I F I E D ,  F I V E  F L I  E DEVELOPED TO SUPPOR 
SPACE STATION/BASE S S I O N  I W  TRE TECHNOLOGICAL AREAS O F  L I F E  SUPPORT 
A N D  SUPPORTING EQUIPMENT, EXPERIMENTS ARE:: 7 . )  ORBITAL PRIHATE 
EXPERIHENT: PRIHATE WILL BE OBSERVED OVER A N  EXTENDED DURATION 18 
TFIE SPACE ENVIRONHENT TO PROVPDE GUIDANCE I N  THE RESEARCH PROGRAM TO 
VALIDATE LONG DURATION ANNED CAPABILITY. 2. BIOTECHNOLOGY 
LABORATORY: A BIOTECHNOLOGY LABORATORY E DEVELOPED F O R  
INTEGRATION WITH SKYLAB II, EXPERIEEWTS ATED TO BIOMEDICINE AND 

NTEGRATION, ETC,,  I L L  BE CONDUCTED, 3. L I F E  SUPPORT 
0 L I F E  SUPPORT SYSTEMS EXPERIMENTS WILL E DEVELOPED, 
R I F T  OPERATION OF REGENERATIVE SYSTEMS CONCEPTS O N  SKYLAB 

11. THE SECOND I S  AR INTEGRATED EXPERIElENT PROGRAM TO VERIFY 
ANALYTICAL DESIGN HODELS, 4, ORBITING CENTRIFUGE: A N  ORBITING 
CEWTRIPUGE A N D  EXPERIMENT P R O  WILL BE DEVELOPED FOR CONDUCTING 
EIANNED EXPERIMENTS I N  SPACE. T H I S  F A C I L I T Y  WILL PROVIDE INFOREATION 
ON H B N B S  PSYCHOPHYSIOLOGICAL RESPONSE TO V A R I O U S  GRAVITY ENVPRONHENTS. 

RTOP NO. 709-13-01 TITLE: RBDIATION BETEOROID SATELLITE 

MONITOR : MCALLUH TEE. 7 1 3 - 4 8 3 - 7 6 6 1  
TECHNICAL S U N M A R Y  

WITH THE ORBITING F R O G  OTOLITH EXPERIMENT ON B SCOUT VEHICLE, THE 
INSTRUHEPJT PACKAGE CONSISTS O F  TWO EXPERIMENTS: ( 1 )  A NUCLEAR 
RADIATION EXPERIHENT COMPOSED O F  A SOLID-STATE RBDIATION 
SPECTROMETER, A REAL-TIME, PULSE-HEIGHT, SPECTRUH-TO-DOSE CONVERTER 
A N D  THREE IONIZATION CHAHBERS A N D ,  2) A METEOROID EXPERIHEWT 
CAPABLE O F  MEASURING BOTH PARTICLE LUX A N D  VELOCITY U T I L I Z I N G  
THIN-FILM, CAPACITOR SENSORS. THE EXPERIMENTS WILL PROVIDE FLIGHT 
VERIFICATION O F  A NEWLY DEVELOPED SPECTRUM-TO-DOSE CONVERSION SYSTEM 
FOR IMPROVED RADIATION DOSIHETRY O N  BANNED SPACE VEHICLES A N D  WILL 
FLIGHT TEST A THIN-FILB ETEOROID DETECTOR F O R  USE O N  LARGE AREA 
IVSTRUMENTS, 

ORGANIZATION: HANNED SPACECRAFT CENTER 

A S C I E N T I F I C  INSTRUMENT PBCKAGE WILL BE LAUNCHED SIMULTANEOUSLY 
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RTOP NO,  709-16-02 T I T L E :  LANGLEY RESEARCH CEBTER SPACE TECBNOLOGY 
SRALL FLIGHTS PROJECT 

ORGANIZATIOFJ: LANGLEY RESEARCH CEPJTER 
NONITOR: SANDBHL, C,  A ,  TEE. 7 0 3 - 8 2 7 - 3 7 0 4  
TECHNICAL S U M H A R P  

SHALL FLIGHT PROJECTS ARE CONDUCTED A S  A N  INTEGRAL PART O F  
SPACE TECHNOLOGY RESEARCH WHERE REQUIRED TO SUPPLEMENT, PROVIDE A N  
INPUT TO OR FOCAL POINT FOR, G R O U N D  TEST AND ANhLYSIS O R  WHERE DATA 
ARE REQUIRED THAT CAN BE OBTAINED ONLY I N  FLIGHT. S P E C I F I C  
EXPERIMENTS ARE CONDUCTED I N  ACCORDANCE WTTH CENTER PROPOSALS 
APPROVED BY HEADQUARTERS. CURRENT A C T I V I T I E S  ARE CONCENTRATED I N  
AERODYNAMIC DECELERATION SYSTEMS APPLICABLE T O  THE V I K I N G  PROJECT AWD 
TO FUTURE SPACE MISSTONS, 

RTOP 10. 7 1 1 - 0 2 - 1 1  T I T L E :  PLANETARY ATMOSPHERE 8 X P E R I  
ORGANIZATION: AEES RESEARCF! CENTER 
MONITOR: GOODWIN, G,  TEL. 4 1 5 - 9 6 1 - 2 2 6 5  
TECHNICAL S U M M A R Y  

TEST (PAET) I S  TO DEMONSTRATE TN THE EARTHeS ATMOSPHERE THE ABILITY 
O F  SELECTED EXPERIMENTS TO DETERMINE THE STRUCTURE A N D  COMPOSITION OF 
A N  UNKNOWN PLANETARY ATMOSPHERE FROM A PROBE VEHICLE ENTERING THE 
ATMOSPHERE AT H I G H  SPEEDS. RESULTS FROM T H I S  TEST WILL PROVTDE 
PLIGHT EXPERIENCE FOR THE EVALUATION O F  EXPERIMENTS APPLICABLE TO 

A N  ATROSPHERE STRUCTURE EXPERIMENT, A SHOCK-LAYER RADIOMETER 
COMPOSITION EXPERTBENT, A N D  A MASSSPECTROMETER COMPOSITION 
EXPERIMFNT. A N  ENTRY VEHICLE DESIGNED TO ACCOMFTODATE THESE 
EXPERIMENTS WILL BE BUILT AT ANES RESEARCH CENTER. THE ENTRY VERICLE 
WILL BE FLOWN FR M WALLOPS ISLAND ON A FOUR-STAGE SCOUT LAUNCH 
VEHICLE. ENTRY rm OCCUR NEAR BERMUDA.  

THE PRIMARY OBJECTIVE O F  THE PLANETARY ATMOSPHERE EXPERIMENTS 

ENTRY ElISSIONS TO EARS A N D  VENUS. THREE EXPERIMENTS WILL BE FLOWN; 

RTOP NO, 713-01-01 TITLE:  BETEOROID TECHNOLOGY SATELLITE 
ORGANIZATION: LBNGLEY RESEARCH CEPJTER 
EONITOR: SANDABL, C. A.  TEL e 7 03-827- 3 7 0 4  
TECHN'ICAL SWMBARY 

NEAR-EARTH EXPERIMENT TO OBTAIN BASELINE DATA ON THE EFFECTIVENESS OF 
BUMPERS OR MULTI-WALL STRUCTURES A N D  THE VELOCITY DISTRIBUTION O F  
METEOROIDS e MEASUREHENT I L L  ALSO BE RADE F THE FLUX OF VERY SMALL 
MASS HETEOROIDS. THE VEL CITY MEASUREMENT I L L  BE A J O I N T  ZARC/ 
EXPERIMENT, 

THE METEOROID TECHNOLOGY S A T E L L I T E  I S  A SCOUT LAUNCHED 



RTOP NO. 718-21-01 TITLE:  NUCLEAR ROCKET MATERIALS-RADIATION EFFECTS 
ORGANIZATION: LEWIS RESEARCH CEKTER 
MONITOR: BARKLEY, H. B. TEL, 2 1 6 - 4 3 3 - 4 0 0 0  
TECHNICAL SUMMARY 

PROSPECTIVE NERVA MATERIALS NEED RADIATION EFFECTS DATA. THESE 
NERVA MATERIALS wrn BE IRRADIATED FOR SNPO-c AT THE PLUM BROOK TEST 
REACTOR. POST-IRRADIATION TESTING WILL BE CONDUCTED AT S I T E S  
SELECTED BY SNPO-C, INCLUDING PLUH BROOK. THE IRRADIATIONS WILL BE 
DONE I N  ENVIRONMENTS THAT SIMULATE THE NERVA REACTOR CONDITIONS. THE 
TEST CONDITIONS INCLUDE NEUTRON A N D  GAMMA RADIATION; TEMPERATURES 
FROM 50 DEGREES R TO AMBIENT TO 2000 DEGREES F; A N D  L I Q U I D  HYDROGEN, 
GASEOUS HYDROGEN A N D  HELIUM, A N D  WATER ENVIRONMENTS. THE TEST 
RESULTS WILL A I D  I N  SELECTION O F  MATERIALS F O R  THE UPRATED NERVA. 

RTOP NO. 720-01-10 TITLE:  AERONAUTICS O F  ADVANCED AIRCRAFT 
ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR : LOFTTN, L e  K.,  J R .  TEL. 703-827-3285 
TECHNICAL SUMMARY 

TO DEVELOP THE AERODYNAMIC-STRUCTURES TECHNOLOGY WHICH WOULD 
SERVE AS A B A S I S  FOR A N  IMPROVED SUPERSONIC TRANSPORT AIRCRAFT I N  
TERMS O F  M A X I M U M  AERODYNAMIC PERFORMANCE AT BOTH SUPERSONIC A N D  
SUBSONIC SPEEDS A N D  TO PROVIDE S U F F I C I E N T  CONTROL POWER FOR ALL 
PHASES O F  FLIGHT,  THE RESULTS COULD BE APPLIED TO PRODUCTION 
SUPERSONIC TRANSPORT CONFIGURATIONS. BOTH ANALYTICAL A N D  
EXPERIMENTAL RESEARCH ON AEROELASTTC CONFIGURATIONS WILL BE CONTINUED 
AND SUPERSONIC AERODYNAMIC COMPUTER P R O G R A M S  WILL BE EXTENDED TO 
COVER ACCURATE W I N G  LOAD CONDITIONS D U R I N G  MANEUVER A N D  UPSET 
CONDITIONS O F  FLIGHT. O F F  DESIGN CONDITIONS AT SUBSONIC AND H I G H  
TRANSONIC SPEEDS WILL BE DETERMINED WITH WIND-TUNNEL PRESSURE 
INSTRUMENTED MODELS. 

RTOP NO. 720-01-10 TITLE:  AERODYNAMICS O F  ADVANCED SUPERSONIC 
TRANSPORTS 

ORGANIZATION: AMES RESEARCH CENTER 
MONITOR: ROBERTS, L ,  TEL. 4 1 5 - 9 6 1 - 1 1 1 1  
TECHNICAL SUMMARY 

WHERE RESEARCH EFFORT ON GROWTH VERSIONS SHOULD BE CONSIDERED. 
DESIGN OF THE CURRENT S S T  H A S  REVEALED AREAS I N  WHICH FURTHER 
RESEARCH WOULD BE EXPECTED TO PRODUCE TMPROVEBENTS I N  OPERATING 
EFFICIENCY,  PERPORMANCE, A N D  SAFETY. RESEARCH MOULD BE CARRIED OUT 
TBROUGH I N I T I A L  ANALYTICAL STUDIES,  FOLLOWED BY SUBSTANTIATING DATA 
OBTAINED I N  GROUND BASED F A C I L I T I E S  SUCH A S  W I N D  TUNNELS AND FLIGHT 
SIMULATORS, ONE S P E C I F I C  ASPECT OF T H I S  PROGRAM INVOLVES A 
COMPARISON OF XB-70 FLIGHT RESULTS WITH COMPUTED ESTIMATES BASED OW 
W I N D  TUNNEL TESTS AND CALCULATED AEROELASTIC EFFECTS. 

THE CURRENT SUPERSONIC TRANSPORT PROGRAM H A S  BEACHED A STAGE 
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RTOP NO, 720-01-11 T I T L E :  ADVANCED MILITBR 
ORGANIZATION: AMIES RESEARCH CENTER 
PIONITOR: ROBERTS, L. 
TECBMICAL SUMMARY 

I T S  AERONAUTICAL RESEARCH COMPETENCE, THE N A S A  H A S  MAINTAINED A 
CONTIHUOUS COOPERITIVE EFFORT WITH THE DEPARTBENT OF DEFENSE. ONE 
PHASE OF T H I S  EFFORT I S  CONCERNED WITH PROVIDING AERODYNAHIC 
TECHNOLOGY, I N  TEB S OF DATA A N D  CONSULTATION, NEEDED FOR THE 
CONCEPTION A N D  DESIGN O F  ADVANCED MILITARY AIRCRAFT. T H I S  SUPPORT 
ENCOHPASSES A WIDE RABGE OF A C T I V I T I E S ,  INCLUDING ANALYTICAL REVIEW, 
TESTING, A N D  CONSULTATION WITH RESPECT TO PROJECTED MILITARY 
ATRCRAFT, A N D  ALSO THEORETICAL A N D  EXPERIMENTAL STUDIES OF ADVANCED 
THEORIES OR IDEAS WHICH USUALLY PRECEDE ADVANCED BILITARY 
CONCEPTS.REFER TO RTOP 126-63-11 FOR DESCRIPTION O F  SUPPORTING 
RESEARCB TO BE PERFORBED ON ADVANCED FIGHTER CONCEPTS, A S  A RESULT O F  
S P E C I F I C  BEQUESTS FROM DOD. 

AS A CONSEQUENCE OF I T S  OBLIGATION TO THE BATIONAL INTEREST AND 

RTOP NO, 720-01-11 TITLE:  ADVANCED MILITARY AIRCRAFT 
ORGANIZATION: LANGLEY RESEARCH CENTER 
EONITOR : LOFTIN, L. K . ,  J R .  TEL. 703-827-3285 
TECHNICAL SUMMARY 

THE OBJECTIVE I S  TO APPLY THE ADVANCES FROM THE FUNDAYENTAL 
DISCIPLINARY RESEARCH EFFORTS TO PRACTICAL AERODYNAMIC, PROPULSION, 
AND STRUCTURAL DESIGN TECHNIQUES TO PROVIDE E F F I C I E N T  SUPERSONIC 
MILITARY AIRCRAFT AND M I S S I L E S .  CURRENT EMPHASIS I S  FOCUSED ON THE 
U S N  F - 1 4 ,  USAF P-15, A N D  USAP B - 1 8  A N D  A HOST O F  M I S S I L E S .  FUTURE 
EMPHASIS WILL BE O N  USAF A M I  AND U S N  ADLT, LIGHTWEIGHT MANEUVERING 
FIGHTERS, AND DOGFIGHT MISSLES,  THE PERFORMANCE A N D  
STABILITY/COMTROL A R E  BEING STUDIED BY USE O F  AUTOMATED ANALYTIC 
TECHNIQUES A N D  WIND-TUNNEL EXPERIHENTS. I N L E T  RESEARCH I S  DIRECTED 
TOWARDS A N  UNDERSTANDING OF THE FLOW F I E L D S  GENERATED BY THE FUSELAGE 
AT THE I N L E T S  OF TYPICAL MANEUVERING AIRCRAFT, ANOTHER AREA OF 
CONCERN I S  THE PREDICTION OF THE INSTALLED DRAG O F  THE I N L E T  SYSTEM, 
INCLUDING INTERFERENCE EFFECTS. EXPERIMENTAL RESEARCH ON THE J E T  
EXHAUST NOZZLE SYSTER I S  DIRECTED TOWARD THE ATTAINHENT OF IMPROVED 
PERFORPIANCE AND A N  UNDERSTANDING OF THE NOZZLE-AIRFRAME INTERFERENCE 
CHARACTERISTICS. A CAPABILITY TO ESTIMATE THE AIRCRAFT WEIGHT AND 
BALANCE CHARACTERISTICS I S  BEING DEVELOPED, I N I T I A L L Y  THE! 
UNDERSTANDING AND USE O F  PARAMETRIC S T A T I S T I C A L  METHODS ARE BEING 
UNDERTAKEN. THE PSORE ADVANCED TECHNIQUES WILL BE APPROACHED AS S K I L L  
I S  ACQUIFIED, 

RTOP NO, 720-02-10 TITLE:  AEROELASTICITY 
ORGANIZATION: LANGLEY RESEARCH CENTER 
PIONITOR: LOFTIN, L. K., J R .  TEL,  703-827-3285 
TECHNICAT, SUMMARY 

SUPERSONTC CONFIGURATIONS IS REQUIRED TN ORDER TO PROVIDE SAFE, 
EFFICIEWT SUPERSONIC AIRCRAFT. SUPERSONIC AIRCRAFT TEND TO BE LONG 

A BETTER UNDERSTANDING O F  THE AEROELASTIC CHARACTERISTICS O F  
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A N D  SLEBDER, LEADING TO RELATIVELY FLEXIBLE DESIGNS, FLUTTER, GUST 
RESPONSE, AND E L A S T I C  EFFECTS ON STABILITY A N D  CONTROL CAN HAVE A 

I S  INTENDED TO PROVIDE INFORMATION 08 THE AEROELASTIC CHARACTERISTICS 
I N  CONFIGURATION STUDIES F O R  SUCH AIRCRAFT AS THE SUPERSONIC 
TRANSPORT A N D  B-I., 

I F I C A N T  INPLUEETCE ON THE DESIGN OF SUCH AIRCRAFT, T H I S  RESEARCH 

RTOP NO. 720-02-11 TITLE:  HATERTALS AND STRUCTURES 

EONITOR : L ,  K,, J R .  TEL. 703-827-3285 
TECHNICAL SUMMARY 

BDHESIVES THAT MAY BE SUITABLE F O R  USE I N  SUPERSOBTC AIRCRAFT 
STRUCTURAL APPLICATIONS. THE WORK INCLUDES DEVELOPMENT OF NEW OR 
ADVANCED POLYIMIDES A N D  PYRRONES A N D  EVALUATION O F  THESE MATERIALS 
UNDER APPROPRIATE ENVXRONMENTAL TESTS.  INCLUDFD ALSO ARE DEVELOPMENT 
O F  FABRICATION METHODS F O R  MOLDIWG COMPOSITES A N D  F O R  BONDING 
COMPOSITES ONTG METALS. P R I M A R Y  INTEREST WILL BE DIRECTED AT BONDING 
BORON OR GRAPHITE COMPOSITES ONTO TITABIUM ALLOYS. TO INVESTIGATE THE 
EFFECTS OF SUPERSONIC FLIGHT ENVIBONMENT O N  THE SALT STRESS 
CORROSION, EROSION, A N D  OTHER THERMAL DEGRADATION EFFECTS ON 
SUPERSONIC AIRCRAFT STRUCTURAL MATERIALS. O F  PRIMABY CONCERN ARE A I R  
VELOCITIES TO MACH 3, TEHPERATURES TO 600 DEGREES F, A N D  ALTITUDES TO 
70,000 FEET, THE MATERIALS T E S T S  WILL FOCUS I N I T I A L L Y  ON TITANIUE 
ALLOYS A N D  WILL BE CONDUCTED I N  THE RECENTLY TNSTALLED MATERIALS 
TESTS SYSTEM SUITABLE FOR T H I S  TYPE O F  RESEARCH. CORRELATION OF THE 
RESULTS R I L L  BE MADE WITH DATA OBTAINED I N  THE LABORATORY UNDER 
STATIC ENVIRONMENTAL CONDITIONS. T H I S  WORK WILL HELP TO PROVIDE 
CONFIDENCE I N  THE UTILIZATION O F  NEW OR ADVANCED MATERIALS I N  
AIRCRAFT STRUCTURES THROUGH D E F I N I T I O N  O F  NEW R E S I N S  OR ADHESIVES 
THAT WILL BE PARTICULARLY USEFUL FOR APPLICATIONS OF ADVANCED 
FILAMENTARY COMPOSITES, AND WILL ALSO PROVIDE HEANINGFUL DATA ON THE 
SALT STRESS CORROSION PROBLEH F O R  SUPERSONIC AIRCRAFT FABRICATED FROE 
TITANIUH ALLOYS. 

ORGANIZATION: LANGLEY RESEARCH CENTER 

THE OBJECTIVES ARE TO: INVESTIGATE ADVANCED R E S I N S  A N D  

RTOP NO, 720-02-12 TITLE:  POLYMERS FOR FUEL TANK SEALANTS 
ORGANIZATION: MARSHALL SPACE FLIGHT CENTER 
MONITOR: MILES, G. TEL. 205-453-1 120 
TECHNICAL SUMMARY 

STABLE FUEL RESISTANT BASE MATERIALS, THE CONVERSION OF THESE BASE 
MATERIALS INTO PRACTICAL FUEL TANK SEALANTS, A N D  THE DEVELOPMENT OF A 
TEST METHODOLOGY A N D  PROCEDURE THAT CAN BE APPLIED I N  A SHORT TIME TO 
THESE A N D  OTHER SEALANTS. T H I S  TASK UNDER CONTRACT NAS8-21399, TO 
MONSANTO RESEARCH LABORATORIES, DAYTON, OHIO H A S  AS I T S  OBJECTIVE THE 
PROCESSING, APPLICATION, A N D  EVALUATION O F  SEALANTS FOR FUEL TANKS I N  
ADVANCED iIEROSPACE STRUCTURES, THE SECOND TASK I S  SUBDIVIDED INTO 
TWO SEPARATE EFFORTS BOTH OF WHICH HAVE THE SAME COMMON GOAL - THE 
PREDICTION O F  SERVICE L I F E  OF POLYRERIC SEALANT COEPOSTTIONS FOR FUEL 
TANKS I N  AEROSPACE STRUCTURES FROR MEASUPEVENTS O F  VISCOELASTIC 

THE OBJECTIVES OF T H I S  WORK ARE THE DEVELOPEENT O F  THERlYIALLY 
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PROPERTIES,  T H I S  T&SK I S  BETNG PURSUED BY THE NATIONAL BUREBU O F  
STANDARDS, WASHINGTON, D e  C.,  UNDER G P O  H-68638A8 l i N D  BY THE J E T  
PROPULSION LABORATORY, PASADENA, CALIFORNIA, UNDER A N  AS YET 
URASSIGWED GWO (DCN 4-0-50-09656) 

RTOP NO, 7 2 0 - 0 2 - 7 3  T I T L E :  STATIC A N D  ELASTIC CHARACTERISTS OF 
AIRCFAFT STRUCTURES 

ORGANIZATION: FLIGHT RESEARCH CENTER 
MONITOR: JENKINS, J, PI- TEL,  8 0 5 - 2 5 8 - 3 3 1 1  
TECHNICAL SUMESARP 

THE FUTURE HAVE INDUCED SERTOUS PROBLEMS I N  THE AREA OF SUPERSONIC 
FLIGHT. STRAIN-GAGE EEASUREMENTS CONTINUE TO PROVIDE THE MOST 
S I G N I F I C A N T  INFORMATION RELATING THE PERFORMANCE OF THY STRUCTURE A N D  
I T S  FLIGHT ENVIPONMENT. RESEARCH WILL BE DTRECTED TOWARD CONTINUING 
TO SOLVE SUCR PROBLEMS AS THE DEVXLOPMTNT O F  HIGH-TEMPERATORE STRAIY 
SENSORS, TBE EFFECT OF STRAIN-GAGE INSTALLATION O N  THE FATIGUE 
PBOPERTI ES OF HIGH-PERFORMANCE MATERIALS, A N D  THE PREDICTION 
TECHNIQUES OF STRESSES A N D  DEFLECTIONS O F  COPIPLEX STRUCTURES. 

STRUCTURES AND BATERIALS CURRENTLY USED A N D  CONTEMPLATED F O R  

RTOP NO. 7 2 0 - 0 2 - 1 5  T I T L E :  LOADS ALLEVTATION A N D  MODE SUPPRESSION 
PROGRAB 

ORGANIZATION: FLIGHT RESEARCH CENTER 
MONITOR: KORDES, E.  E. TEL. 805-258-3311 
TECHNICAL SUMMARY 

PATIGrJE AND/OR SERVICE L I F E ,  REDUCE FLIGHT LOADS, A N D  IWPROVE R I D E  
Q U A L I T I E S  OF LARGE FLEXIBLE VEHICLES SUCH AS THE S S T  A N D  B-1. THE 
STUDY I S  BASED O N  THE USE O F  AUTOHATIC CLOSED-LOOP CONTROL SYSTEM 
TECHNIQUES TO ACTIVELY REDUCE THE DYNAMIC RESPONSE O F  THE TOTAL 
AIRFRAME D U R I N G  DYNAMIC DISTURBANCES SUCH AS BUFFET A N D  TURBULENCE. 
THE FY e71 EFFORT WAS CONDUCTED UNDER CONTRACT TO LOCKHEED AS A 
F E A S I B I L I T Y  STUDY FOR FLIGHT TESTING A SYSTEH ON TBE HP-12 AIR?LBRE. 

T H I S  STUDY I S  DIRECTED TOWARD PRACTICAL SOLUTIOFJS TO THPROVE 

RTOP NO. 720-03-10 T I T L E :  INLETS,  I N L E T  CONTROLSI A N D  INLET-ENGINE 
DY NAHTCS 

ORGANIZATION: FLIGHT RESEARCH CENTER 
MONITOR : BELLMAN, D,  R ,  TEL,  805-258-331 1 
TECHNICAL SUBMARY 

ADVANCE INTO THE SUPERSONIC REGION. MUCH OF THE RESEARCH I N  T B I S  
AREA MUST BE DONE I N  FULL-SCALE FLIGHT BECAUSE OF UNKNOWN SCALING 
EFFECTS AND EL LACK OF LARGE SUPERSONIC BIND TUNNELS, STATIC AND 
DYNAEIC CONDITIONS I N  AND AROUND THE INLET A N D  ENGINE I R E  BEING 
MEASURED I N  FU L-SCALE FLIGHT FOR A S E R I E S  O F  SUPERSONIC AIRCRAFT. 
THE EFFECT O F  FLOW DISTORTION A N D  TURBULENCE LEVELS WITHIN THE INLET 
ON THE J E T  ENGINE ND THE OCCURRENCE O F  CONPRESSOR STALLS I S  B E I g G  
STUDIED. I N I T I A L  ORK I S  BEING DONE ON AN F-11118 RIIRPLANE A N D  A 

A I R  INTAKE PROBLEBS INCREASE GREATLY AS THE SPEED O F  AIRCRAFT 
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ON THE YF-12 AIRPLANE I S  I N  THE PLANNING STAGE, LATER, I T  I S  
HOPED TO CONTINUE THE WORK ON SUCH AIRCRAFT AS THE F - 1 4 ,  THE F-15, 
A N D  A N S A .  

RTOP NO. 720-03-10 T I T L E :  INLETS,  I N L E T  CONTROLS, A N D  INLET ENGINE 
DYNAMICS 

ORGANIZATION: LEWIS RESEARCH CENTER 
MONTTOR: BEHEIM, M. TEL. 2 1 6 - 4 3 3 - 4 0 0 0  
TECHNICAL SUMMARY 

F O R  THE DESIGN O F  INLETS A N D  CONTROL SYSTEMS O F  FUTURE SUPERSONIC 
AIRCRAFT. PARTICULAR EMPHASIS WILL BE PLACED ON THE S T A B I L I T Y  
PROBLEMS O F  HIGH-PERFORMANCE I N L E T S  A N D  CONTROLS AT THEIR DESIGN 
SPEED, O N  THE PERFORMANCE AND VARIABLE-GEOMETRY PROBLEMS THAT APE 
ENCOUNTERED D U R I N G  OFF-DESIGN OPERATION, A N D  ON THE MUTUAL 
INTERACTION PROBLEMS THAT RESULT VHEN INTEGRATING THESE COMPONENTS 
INTO A COEPLETE AIRFRAME A N D  PROPULSION SYSTEM. T H I S  EYFORT I S  
CLOSELY RELATED TO THE TURBOJET A N D  TURBOFAN ENGINE SYSTEM RESEARCH 
DESCRIBED I N  RTOP 720-03-15 ,RESULTS WOULD BE APPLICABLE TO SUPERSONIC 
D A S H  MILITARY RIRCRAFT A N D  TO SUPEPSONIC CRUISE COMBERCIAL AIRCRAFT. 

THE OBJECTIVE I S  TO CONTINUE TO DEVELOP THE TECHNOLOGY REQUIRED 

RTOP NO. 720-03-10 TITLE:  INLETS,  I N L E T  CONTROLS, AND INLET-ENGINE 
DYNAMICS 

ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR : LOFTIN, L. K.  , J R .  TEL, 7 0 3 - 8 2 7 - 3 2 8 5  
TECHNICAL SUPIMARY 

THE OBJECTIVES ARE TO DEVELOP A N  UNDERSTANDING O F  THE I N L E T  
REQUIREMENTS FOR FUTURE AIRCRAFT, TO DETERMINE THE TYPES O F  DESIGNS 
WHICH S A T I S F Y  THESE REQUIREMENTS, TO PROVIDE THE TECHNOLOGY REQUIRED 
TO ASSURE SUCCESSFUL OPERATION OF THESE INLETS,  A N D  TO DEVELOP 
GENERAL METHODS FOR PREDICTING THE D R A G  CHARACTERISTICS O F  INLETS.  A 
RELATED OBJECTTVE I S  TO DEVELOP METHODS FOR PREDICTING THE 
PERFORMANCE OF SUPERSONIC COMPRESSORS S O  THAT RELIABLE ANALYSES MAY 
BE CONDUCTED TO ESTABLISH THE BENEFITS TO FUTURE AIRCRAFT WHICH MAY 
RESULT FROM THE USE OF PROPULSION SYSTEMS DESIGNED AROUND SUPERSONIC 
INLET-SUPERSONIC COPlPRESSOR CONCEPTS. THE RESEARCH I S  APPLICABLE TO 
MILITARY A Y D  COMMERCIAL AIRCRAFT WHICH OPERATE AT SUBSONIC A N D  
SUPERSONIC SPEEDS. BOTH ANALYTICAL A N D  EXPERIMENTAL APPROACHES WILL 
BE USED TO ACHIEVE THE OBJECTIVES.  

RTOP NO. 720-03-10 TITLE:  SUPERSONIC INLETS,  I N L E T  CONTROLSB 
INLET-ENGINE DYNAMICS, A N D  RELATED 
PROBLEMS 

ORGANIZATION: AMES RESEARCH CENTER 
MONITOR: ROBERTSB L,  TEL 4 15- 96 I - 1 4 1 I 
TECHNICAL SUMMARY 

RIRPLANES INVOLVES BANY PROBLEMS WHICH VARY I N  NATURE BUT APE, I N  
THE DESIGN AND OPERATION O F  ENGINE A I R  I N L E T S  F O R  SUPERSONIC 
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GENERAL, ASSOCIATED I T H  ATTERPTS TO OBTAIN A RELATIVELY U N I F O R  
SUPPLY O F  A I R  AT THE ENGINE FACE, WITH M I N I ~ U m  ENERGY LOSS TO T 
ATR, AT OFF-DESIGN AS WELL AS CRUISE SPEEDS, WITH HECHANICAL 
COMPLICATION AND WEIGHT PENALTY, A N D  MINI MU^ DISTURBANCE TO THE 
EXTERNAL AERODYNAHICS OF THE AIRPLANE. CONSEQUENTLY INLET RESEARCH 

SFIOCK WAVE INTERACTION TO V A R I O U S  MECHANICAL-ELECTRICAL-PNEUMATIC 
DEVICES FOR CONTROL O F  THE NORMAL SHOCK POSITION.  ANALYTICAL STUDIES 
WITH ELECTRONIC COHPUTERS, A N D  EXPERIMENTAL INVESTIGATIONS I N  GROUND 
BASED F A C I L I T I E S  ARE USED TO ATTACK THESE PROBLEMS. THE RESEARCH OF 
T H I S  RESUME WILL INCLUDE A COOPERATIVE AMES/BOElNG/FAA EFFORT TO 
PROVIDE A N  PNPROYED DESIGN FOR THE PRODUCTION SST INLET A N D  DIFFUSER. 

PRESENT PLANS CALL FOR THE DESIGN, FABRICATION, A N D  TESTING O F  A 
LARGE-SCALE INLET MODEL CAPABLE OF BEING HODIFIED TO REPRESENT ( I N  
SEPARATE TESTS) THE BOEING PROTOTYPE S S T  INLET AND A N  AMES-DESIGNED 
INLET FOR THE PRODUCTION AIRPLANE. 

BASIC AERODYNAHIC STUDIES O F  BOUNDARY LAYER GROWTH A N D  

RTOP NO. 720-03-11 TITLE:  J E T  EXHAUST SYSTEllS 

RONITOR: BEHELM, M. TEL. 2 1 6 - 4 3 3 - 4 0 0 0  
TECHNICAL SUMMARY 

THE OBJECTIVE I S  TO CONTINUE TO DEVELOP THE TECHNOLOGY REQUIRED 
FOR THE DESIGN O F  NOZZLES O F  FUTURE SUPERSONIC AIRCRAFT. PARTICULAR 
EMPHASIS WILL BE PLACED ON THE PERFORMION OVER A BROAD RANGE OF 
FLIGHT SPEEDS. I N  ADDLTIOE STUDIES WILL BE MADE O F  THE MUTUAL 
INTERACTION PROBLEMS THAT OCCUR WHEN INTEGRATING THE NOZZLE INTO A 
COMPLETE AIRFRAME A N D  PROPOLSTON SYSTEM, T H I S  EFFORT I S  CLOSELY 
RELATED TO THE TURBOJET A N D  INLET SYSTEH RESEARCH DESCRIBED I N  RTOP’S 
720-03-10 A N D  720-03-15, A N D  SEVERAL O F  THE TEST ElODEL COMPONENTS 
WILLS0 BE USED I N  THE INLET PROGRAM,  RESULTS WOULD BE APPLICABLE TO 
SUPERSONIC DASH MILITARY AIRCRAFT A N D  TO SUPERSONIC CPUISE COMMERCIAL 
AIRCRAFT. 

ORGANIZATION: LEWIS RESEARCH CENTER 

RTOP NO, 720-03-11 TITLE:: J E T  EXHAUST SYSTEMS 

MONITOR: LOFTIN, L e  K-, JR. TEL. 7 0 3 - 8 2 7 - 3 2 8 5  
TECHNICAL SUEMARY 

DESIGNS CAPABLE O F  NEAR IDEAL CONVERSION OF THE PRESSURE A N D  THERMAL 
ENERGY O F  THE ENGINE INTERNAL PLOW INTO TPRUST OF THE: EKBAUST J E T ;  
AND, TO DEVISE A N D  INVESTIGATE EXHAUST NOZZLE PIECHANISMS WHICH PERMIT 
VARIATION O F  THROAT S I Z E  AND NOZZLE EXPANSTON RATIO TO MAINTAIN T H I S  
NEAR IDEAL PERFORMANCE OYER ANY REQUIRED RANGE O F  VEHICLE AIRSPEED 
A N D  NOZZLE PRESSURE RATIO. A N  EQUALLY IMPORTANT GOAL I S  REALIZATION 
OF SYSTEMATIC DESIGN PROCEDURES F O R  INCORPORATION O F  SINGLE OR 
MULTIPLE EXHAUST NOZZLES INTO A N  AIRFRAElE TO YIELD A CONFIGURATION 
NOT PENALIZED BY LOSS O F  THRUST OR INCREASE I N  DRAG RELATED TO TRE 
EXHAUST NOZZLE INSTALLATION. A FURTHER GOAL I S  CONTINUED STUDY O F  
BOUNDARY LAYER A N D  J E T  M I X I N G ,  R N D  O F  J E T  EFFECTS ON BASE A N D  
BOATTAIL DRAG,  A N D  TO REDUCE TO SCIENCE THE KNOWLEDGE OF THESE MUTUAL 

ORGANIZATION: LANGLEY RESEARCH CENTER 

A PRIHE GOAL O F  J E T  EXIT  RESEARCH I S  TO ACPIEVE EXHAUST NOZZLE 
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INTERFERENCES BETWEEN EXHAUST J E T  PLUESE, AIRFRAHE, A N D  EXTERNAL 
I T H  A VIEW TO EXPLOIT THES ERA FOR ACHIEVEHE 
I C L E  PERFORMANCE, THE TER T NOZZLE HERE I S  

TO INCLUDE J E T  NOISE SUPPRESSORS A N D  THRUST REVERSERS, 

RTOP NO. 720-03-12 TITLE:  CO PRESSORS AND FANS 
ORGANIZATION: 
MONITOR: TEL, 216-433-6650 
TECHNICAL SUMMARY 

APPROACHES TO REDUCE COMPRESSOR A N D  FAN COMPONENT WEIGHT A N D  
IMPROVE PERFORMANCE WILL BE INVESTIGATED. THESE COMPONENTS MUST 
PBOVIDE E F F I C I E N T  COKPRESSION A N D  PROVIDE THE NECESSARY STALL M A R G I N  
A N D  DISTORTION TOLERARCE OVER A R I D E  RANGE O F  FLIGHT CONDITIONS. 
TNCREASIBG STAGE PRESSURE RATIO REDUCES THE NUFIBER O F  BLADE ROWS 
NECESSARY TO PROVIDE THE OVERALL PRESSURE RATIO A N D  THUS REDUCE 
WEIGHT. A .  COMPRESSOR BLADES BUST BE DESIGNED TO OPERATE AT HIGHER 
FLOW HACH NUMBERS ENCOUNTERED AT INCREASED ROTATIONAL SPEEDS MADE 
POSSIBLE BH IESPROVED BATERIALS, MJLTIPLE CIRCULAR ARC AND OTHER 
BLADE SHILPES CAN BE SPECIFICALLY SELECTED F O R  THESE H I G H  LEVELS OF 
FLOW MACH NUMBER, B. INCREASING BLADE AERODYNAMIC LOADING WILL MAKE 
POSSIBLE THE USE OF FEWER BLADE ROWS TO OBTAIN A GIVEN OVERALL 
PRESSURE RATIO. V A R I O U S  APPROACHES TO DELAY END WALL STALL ARE 
NECESSARY TO OBTAIN SUITABLE PERFORMANCE FROB THESE HIGHLY LOADED 
BLADE ROWS. C. A NUMBER OF ADVANCED CONCEPTS BAY BE USEFUL I N  
IMPROVING COMPRESSOR PERFORMANCE AND DISTORTION TOLERANCE, VARIABLE 
CAMBER GUIDE VANES A N D  STATORS CAN BE U T I L I Z E D  TO REMATCH STAGES TO 
IMPROVE PERFORMANCE OVER A WIDER RANGE O F  FLOW CONDITIONS. V A R I O U S  
C A S I N G  TREATMENTS N A Y  BE USEFUL I N  IMPROVING DISTORTION TOLERANCE A N D  
INCREASING STALL M A R G I N .  A NUMBER OF THESE ADVANCED CONCEPTS FOR 
IMPROVING STALL MARGIIJ  A N D  DISTORTION TOLERANCE MAY PROVIDE GOOD 
PERFORMAWCE WITH H I G H  ASPECT RATIO BLADING WHICH CAUSED SUBSTANTIALLY 
REDUCED ENGINE LENGTH AND WEIGHT. D,  ADVANCED CONCEPTS ARE 
INVESTIGATED I N  SINGLE STAGE COMPRESSORS, P R O H I S I N G  CONCEPTS BEING 
TNVESTIGATED I N  MULTISTAGE COMPRESSORS INCLUDE ADVANCED BLADE SHAPES, 
HIGHLY LOADED BLADE ROWSp VARIABLE CAMBER BLADE ROWS, A N D  CASING 
TREATESENT CONCEPTS, 

RTOP NO, 720-03-13 T I T L E :  COflBUSTORS A N D  FUELS 

MONITOR: ROUDEBUSH, 8 ,  H. TEL. 2 1 6 - 4 3 3 - 6 1 4 6  
TECHEICAL SUMMARY 

COMBUSTORS, AUGMENTIING BURNERS A N D  FUELS F O R  ADVANCED TURBOJET 
ENGINES. THE OBJECTIVE OF THE P R I M A R Y  COMBUSTOR PROGRAM I S  TO 
ESTABLISB THE TECHNOLOGY NECESSARY FOR THE DESIGB OF H I G H  
PERFORMANCE, DURABLE COMBUSTORS F O R  RDVANCED CO EIERCIAL AND MILITARY 
APPLICBTIONS. A RAHGE OF COMBUSTOR PRESSURES U TO 600 P s n ,  
TEMPERATURES UP TO 1400 DEGREES P, A N D  OUTLET TENPERATURFS FRO 
DEGREES F TO 4000 DEGREES F WILL BE INVESTIGATED. AFTERBURNERS WILL 
BE EVALUATED AND IMPROVED A S  REQUIRED F O R  ADVANCED APPLICATIONS I N  

ORGANIZATION: LEWIS RESEARCH CENTER 

RESEARCH P R O G R A M S  WILL BE CONDUCTED I N  THE AREAS O F  P R I H A R Y  



H I G H  TEiYPEXATURE TURBOJET A N D  TUPBOFAN ENGTNES, INVESTIGBTIONS WILL 
BE CONDUCTED OVER RANGES OF THE PERTINENT ENGINE PAFABETERS SUCH AS 
TEMPERATURE, PRESSURE, VELOCITY, FUEL-AIR RATIO, BYPASS RATIO, ETC, 
T 4 E  EFFECTS O F  THE VARTOUS AFTERBURWER DESIGN VARIABLES SUCR AS 
BLOCKAGE', FLAREHOLDER GEOMETRY, FUEL M I X I N G  LENGTH, STAGING, 
PILOTING, BURNER LENGTH, CORE A B D  BYPASS EIIXTNG, ETC. WILL BE 
EVALUATED, A CONTRACT PROGRAB WILL BE CONDUCTED TO DESIGN A N D  TEST A 
F iEkLISTIC L I Q U I D  HETHAYE FUEL SYSTEH, FURTHER IN-HOUSE EVALUATIOFT O F  
T H I S  BETHAWE FUEL SYSTEPI PEPPORRWNCE WILL BE CONDUCTED I N  FY 1972 
U S I N G  AN AVATLABTE TUFBOJET ENGINE'. 

RTOP NO,  7 2 0 - 0 3 - 1 4  TITLE:: TURBINES 
ORGANIZATION: LEWIS RESEARCH CENTER 
HONTTOR: ESGAR, J .  B. TEL. 2 1 6 - 4 3 3 - 4 0 0 0  
TECHWICAL S U M N A R Y  

THE TURBINE AERODYNAMICS RESEARCH WILL UTILTZE ANALYSIS A N D  
EXPERIMENTS ON COLD A I R  TURBINES TO (1) INVESTIGATE THE AERODYNBYIC 
EFFECTS OF COOLING A I R  DISCHARGE (USING A VARIETY OF COOLING METHODS) 
ON TUSBINE PERFORMANCE F O R  BOTH SINGLE A N D  MULTISTAGE TURBINES, (2)  
INVESTIGATE THE PERFORHANCE O F  BOTH FIXED R N D  VARIABLE GEOWETRY 
TURBINESo (3) INVESTIGATE A NUMBER O F  HETHODS O? INCREASING BLADF 
LOADING I N  ORDER TO REDUCE TURBINE S I Z E  A N D  HEAT TRANSFER SURFACE 
AREA, THE TURBINE COOLING RESEARCH I S  DIRECTED TOWARDS DEVELOPIWG 
METYODS F O R  PREDICTING VTTH A RATHER H I G H  DEGREE O F  CONFIDENCE THE 
COOLING PERFORMANCE O F  A I R  COOLED TURBINE BLADES COOLED BY A VARIETY 
O F  METHODS, DEHOFSTRATING THE F E A S I B I L I T Y  O F  OPERATING G A S  TURBINES 
AT VERY H I G H  GAS TEBPERATURES A N D  VERY H I G H  PRESSURES DEVELOPING 
TBPSOVED METHODS OF FABRICATING COOLEP TUFBINE BLADES BY ElEANS OF 
NOVEL CONSTRUCTION PJIXTHODS, NEW MATERIALS, A N D  IMPROVED BONDING 
TECHNTQUES, BOTH THE AERODYNAMICS A N D  COOLING RESEARCH AXE VERY 
DIRECTLY APPLICABLE TO PRESENT DEVELOPBENTAL A N D  FUTURE AIRCRAFT 

ENGINE COMPONENT I N  MODERN ENGINES. TEE TURBlNE I N L E T  TEMPERATURES 
ARE STEADILY TECREASING AS FAST AS THE STATE-OF-THE-ART IEIILL PERMIT', 
BND H I G H  WORK TURBINES ARE BEING INTRODUCED I N  ORDER TO REDUCE 
TURBINE WETGHT A N D  S I Z E  A N D  TO REDUCE THE HEAT TRANSFER SURFACE AREA 
IN COOLED TURBINES, 

ENGINES, TEE TURBINE rs UNDERGOING A GREATER C H A N G E  T H A N  A N Y  OTHER 

RTOP l?O* '920-03-15 T I T L E :  TURBINE ENGINE SYSTEPIS 
ORGANIZATION: LEWIS RESEARCH CENTER 
NONTTOR: POVOLNY, J. H ,  TEL. 2 1 6 - 4 3 3 - 6 6 2 4  
TECHNICAL S U H H a R Y  

TO TURBINE ENGINE SYSTEMS REQUIRED FOR FUTURE SUPERSONIC AIRCRAFT, 
PARTICULAR EBPHASIS F I L L  BE PLACED O N  SEEKTNG A N  UNDERSTANDING ATD 
SOLUTION OF THE DYNA I C  INTERACTION PROBLEPllS ASSOCIATED 

ENGINES DESIGESEP FOR BOTH SUPERSONIC CRUISE A N D  SUPERSONIC D A S Y  
BPPLICATIONS WILL BE USED I N  THE INVESTIGATIONS, BOTH EXPLORWTOPY 
R N D  PERFORFIANCE EVALUATIONS WILL BE MADE OF SYSTXBS APPLICABLE T O  THE 

THE OBJECTIVE I S  TO CONTI*JUE TO DEVELOP THE TECBNOLOGP RELATIVE 

SUPERSONIC FLIGHT,  THE LATEST LARGE SCALE TURBOJET A N D  TURBOFAN 
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I L I T A R Y  AIRPLANES CURRENTLY BEING DESIGNED. T H I S  EFFORT TS 
CONCERNED WITH THE EFFECTS O F  I N L E T  PRODUCED ENVIRONMENT O N  THE 
ENGINE A N D  THE INTERACTIONS OF THE VARIOUS ENGINE COMPONENTS A S  WELL 
A S  INTERACTIONS BETWEEN THE ENGTNE A N D  THE INLET,  T H I S  EFFECT I S  
CLOSELY RELATED TO THE INLET,  I N L E T  CONTROL, BND I N L E T  ENGINE 
DYNAMICS RESEARCH DESCRIBED I N  BTOP 720-03-10. 

RTOP NO, 7 2 0 - 0 4 - 1 0  T I T L E :  ATMOSPHERIC RESEARCH 
ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR: LOFTTN, L. K. , J R .  TEL. 703-827-3285 
TECHNICAL SUMMARY 

COMPONENTS OF ATMOSPHERIC TURBULENCE A N D  RADIATION FROM GALACTIC A N D  
SOLAR COSMIC R A Y S  I N  THE ATMOSPHERE AT ALTITUDES UP TO 755,00Q FEET. 
THE ATMOSPHERIC TURBULENCE REASUREMPNTS WTLL BE RADE WITH AIRCRAFT 
CARRYING SUITABLE INSTRUBENTATION INCLUDING VANES AND A STABLE 
PLATFORM. THE INSTRUMENTED AIRPLANE WILL MAKE ENOUGH FLIGHTS (50 TO 
6 0  FLIGHTS OVER A 2-YEAR PERIOD) TO OBTAIN STATISTICALLY RELIABLE 
SPECTRAL MEASUREMENTS. THE RADIATION ENVIRONMEWTS I N  THE ATMOSPHERE 
RESULTIEG FROM GALACTIC A N D  SOLAR COSPIIC R A Y S  ARE BEING BEASURED A N D  
EVALUATED. THESE MEASUREMENTS ARE REQUIRED BECAUSE THE INTERACTION 
BETWEEN THE PARTICLES A N D  THE ATMOSPHERE CANNOT BE PRECISELY 
CALCULATED AT P R E S E I T .  THE KEASUREMENTS BEING TAKEN INCLUDE TOT&% 
IONIZATION A N D  NEUTBON FLUXES A N D  ENERGIES. THE BALLOON A N D  HTGH 
SLTITUDE AIRCRAFT FLIGHTS WILL BE CONTINUED OVER F.Y.1971 A N D  
P. Y. 1972 ESPECIALLY ALSO D U R I N G  SOLAR FLARE EVENTS. THEORETICAL A N D  
EXPERIMENTAL NUCLEAR PHYSICS STUDIES TO DETERMINE THERORETICALLY THE 
P R I M A R Y  A N D  SECONDARY RADIATION ENVIRONMENT WTTHIN THE ATMOSPHERE A N D  
I N  SPACE VEHICLES A N D  O F  THE DOSE EQUIVALENTS I N  MAN WILL BE 
CONTINUED. NUCLEAR CROSS SECTION MEASUREMENTS ARE BEING CONDUCTED 
WITH THE PRINCETON PENNSYLVANIA ACCELERATOR, BESIDES THEORETICAL 
STUDIES BY THE UNIVERSITY O F  PENNSYLVAVIA, TO IMPROVE THE TRANSPORT 
CODES DEVELOPED AT LANGLEY PREDICTING PARTICLE SPECTRA A N D  DOSE 
EQUIVALENTS I N  SST ALTITUDES, I N  SPACE VEHICLES A N D  O N  MARS.  
EVALUATION O F  SPACE ENVIRONMENTAL DATA, SHIELDING A N D  DOSE 
CALCULATIONS FOR PEANNED NTSSIONS, THE CONSULTING ACTIVTTY TO N A S A ,  
F A A ,  ESSA A N D  OTHER AGENCIES O N  THEIR MISSIONS,  SPACE RADIATION 
PROBLEMS A N D  EFFECTS WILL BE CONTINUED. 

THE OBJECTIVE I S  TO OBTAIN DETAILED MEASUREMENTS O F  THE 

RTOP NO, 720-05-10 TITLE:  SUPERSONIC AIRCRAFT FLIGHT DYNAMICS 
ORGANIZATION: AMES RESEARCH CENTER 
BONTTOR: TEL. 4 1 5 - 9 6 1 - 1 1 1 1  
TECHNICAL SUMEARY 

SIMULATIONS HAVE BEEN USED FOR SOME TIME I N  STUDIES O F  V A R I O U S  
FACTORS (I, E. VARIATIONS I N :  PARAMETERS, BUGMENTATSON SYSTEMS, 
COCKPIT INSTRUMENTS, TURBULENT A I R ,  V I S I B I L I T Y ,  CROSS-8IND 
VELOCITIESI  ETC.) THAT CONTRIBUTE TO THE ESTABLISHMENT OF H A  
Q U A L I T I E S  REQUIREHENTS OF SUPERSONIC AIRCRAFT DESIGNS BOTH I N  THE 
LOW-SPEED AREAS OF LANDING APPROACH, LANDING, TAKE-OFF AND CEIFlB, AND 

GROUND-BASEDI PILOTED SIMULATIONS A N D  IN-FLIGHT PILOTED 
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I N  THP, HIGH-SPEED AREAS OF CRUISE,  OVER-SPEED, ENGINE FAILURE, 
STABILITY AUGMEN ATION SYSTEH FAILURE, ETC. T H I S  I S  DIRECTED 

BASIC INFORHATION USEFUL TO THE F A A I N  ESTABLISHING CERTIFICATION 
REGULATTONS FOR SUPERSONIC TRANSPORT AIRCRAFT, A N D  FOR DEVELOPING 
REVISIONS I N  CERTIFICATION TEST MANEUVERS TO PLACE THE CERTIFICATION 
PROCESS OF THESE AIRCRAFT ON A MORE RATIONAL B A S I S ,  AND (3) AT 
SUPPLYING BASIC INFORMATION USEFUL TO MILITARY AIRCRAFT DESIGN, SUCH 
AS, FOR EXAMPLE, THE CARRIER LANDING APPROXCH DYNAMIC REQUIREMENTS O F  
CARRIER FIGHTER AIRCRAFT. 

1) AT THE IPfPRO EHENT OF TECHNOLOGY I N  T H I S  AREA, AT SUPPLYING 

RTOP NO. 720-05-10 TITLE:  FLIGHT DYNAHICS 

HOWITOR: PERRY, J, J, TEL. 805-258-3312 
TECHNICAL SUFIMARY 

ENHANCING THE C A P A B I L I T I E S  OF THE GENERAL PURPOSE AIRBORNE S I  MULATOR 
(GPAS) VARIABLE S T A B I L I T Y  AIRPLANE, TO DEVELOP THOSE CONCEPTS WHICH 
APE FEASIBLE A N D  TO IMPLEMENT THE PRACTICAL CONCEPTS INTO THE GPAS 
SYSTEM. THE ULTIMATE OBJECTIVE I S  TO PROVIDE THE ElOST ADVANCED USA 
FACILITY FOR THE INVESTIGATION OF FLY CHARACTERISTICS, HANDLING 
Q U A L I T I E S  C R I T E R I A  AND S T A B I L I T Y  AUGMENTATION REQUIREMENTS F O R  
TRANSPORT CATEGORY AIRCRAFT. THE APPROACH I S  TO DEFINE THE 
REQUIREMENTS F O R  SYSTEMS IMPROVEMENTS, AND DESIGN NODIFICATIONS TO 
MEET THESE REQUIREMENTS. THE ITEMS O F  P R I M A R Y  CONCERN ARE: 
SIDE-FORCE GENERATOR F O R  IMPROVED SIMULATION OF DTRECTIONAL COCKPIT 
FORCESI DIRECT L I F T  CONTROL T O  ENHANCE THE F I D E L I T Y  O F  LONGITUDINAL 
SIMULATIONS, AND A N  IMPROVED VARTABLE FEEL SYSTEM, A N  AIR-DATA SYSTEEl 
BITH IMPROVED ALTITUDE A N D  ALTITUDE RATE MEASURING DEVICES, A 
TURBULENCE SIMULATION CAPABILITY, U P G R A D I N G  GPAS CONTROL AND COMPUTER 
SYSTEMS, I M P R O V I N G  THE DATA ACQUISITION SYSTXH TO P E R B I T  E F F I C I E N T  
COBPUTER PROCESSING OF RESEARCB, DATA, A N D  EXPANSION OF THE GPAS 
ENVELOPE TO INCLUDE THE LANDING APPROACH CONDITION. 

ORGANIZATION: FLIGHT RESEARCB CENTER 

THE OBJECTIVES OF T H I S  RTOP ARE TO DEFINE CONCEPTS F O R  

RTOP NO, 720-05-10 T I T L E :  FLIGHT DYNAHICS 
ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR: LOFTIN, L. IC., J R .  TEL, 703-827-3285 
TECHNXCAL SUMrJARY 

WUGBENTATION PEQUIREMENTS F O R  SUPERSONIC AIRCRAFT BY IN-HOUSE AND 
CONTRACTED STUDIES. TO INCLUDE STUDIES O F  THE INFLUENCE OF BINIMUM 
HANDLING QUALITIES REQUIREMENTS ON SUPERSONIC FIGHTER CONFIGURATIONS 
A N D  S T A B I L I T Y  AUGMENTATION DESIGN WITH EMPHASIS ON ACCELERATED 
FLIGHT. TO INCLUDE STUDIES OF REDUNDANCE TECHNIQUES I N  ADAPTIVE 
CONTROL BY DIGITAL CONCEPTS, AND TO INCLUDE STMULATIONS TO DETERHINE 
P I L O T  OPINIONS OF HBNDLIBG Q U A L I T I E S  I N  ACCELERATED FLIGHT. 

TO PROVIDE HANDLING Q U A L I T I E S  C R I T E R I A  A N D  STABILITY 
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RTOP NO, 720-11-10 TITLE:: FIGHTER AIRCRAFT O P T 1  IZATION F O R  
TRANSONIC HANEUVERABILITP 

RGANIZATIOW: FLIGHT RESEARCH CENTER 
ONITOR: SISK, T ,  R. TEE,  %()5-258-3341 

TECHWICAE SUMHARY 

OF FIGHTER AIRCRAFT TRANSONIC MANEUVERABILITY UTILIZIWG SUCH AIRCRAFT 
A S  THE F-5, F-104,  F-8, A N D  F-1'118. THE INVESTIGATION INCLUDES THE 
EVALUATION OF EFFECTS OF NANEUVER FLAP DEFLECTION ON BUFFET 
ALLEVIATION A N D  HANDLING Q U A L I T I E S  AS WELL AS VALIDWTTON O F  MODEL 
RESULTS OF AERODYNARIC INNOVATIONS SUCH AS THE NORTHROP DOUBLE-HINGED 
LEADING-EDGE FLAP, I T  ALSO INCLUDES A N  ASSESSPIENT O F  H I G H  
ANGLE-OF-ATTACK FLYING QUALITIES A N D  A REVIEV O F  APPROPRIATE HANDLING 
Q U A L I T I E S  CRITERTA A N D  S P E C I F I C A T I O N S ,  FLIGHT RESULTS WILL BE 
CLOSELY COORDINATED I T H  HODEL RESULTS TO A S S I S T  I N  DEVELOPING 
PREDICTION TECHNIQUES AND ESTABLISHING ADVANCE DESIGN C R I T E R I A ,  

T H I S  PROGRAFI PS A COORDINATED FLIGHT/WIND-TUNNEL INVESTIGATION 

RTOP NO. 720-52-10 TITLE:  F-111 FLIGHT RESEARCH PROGRAiY - 
ORGANIZATION: FLIGHT RESEARCH CENTER 
ElONITOE : TEZ, 805-258-3311 
TECHNICAL SUNNARY 

NO, 1 2  (S/N 639777) WHICH I S  ON LOAN TO FRC A N D  I S  BEING USED FOR 
BASIC RESEARCH ON ENGINE-AIRFRAME INTEGRATION PROBLEMS. T H I S  RTOP 
COVERS MAINTENANCE A N D  REPAIR A N D  THE OPERATIONAL- EFFORT OF THE 
AIRPLANE A N D  INSTRUMENT SYSTEMS A N D  ALSO M I N O R  MODIFICATIONS A N D  
CHANGES I N  THE ENGINE, AIRFRAME, A N D  INSTRUMENTATION, 

OPERATIONAL SUPPORT 

T H I S  PROGRAW COVERS THE OPERATIONAL SUPPORT OF F-111A ATRPLANE 

RTOP NO. 720-53-10 TITLE:  YF-12 PESEARCH PROGRAM 
ORGANIZATION: FLIGHT RESEARCH CENTER 
MONITOR : HATRANGA, G, 9. TEL. 805-258-3311 
TECHNICAL S U H H A R Y  

TWO N A S A  FLIGHT CREWS HAVE BEEN CHECKED OUT. R/C # 9 3 5 .  NASA 
RESEARCH AIRPLANF, F I R S T  RECHECKOUT FLIGHT WAS DECEMBER 11, '1969, 
ON FLIGHT 8,  THY LOWER FUSELAGE VENTRAL FIN FATLED D U R I N G  A TRANSOWTC 
S I D E S L T P  MANEUVER BEING FLOWN FOR HANDLING Q U A L I T I E S  P I L O T  RATING; 
S I D E S L I P  ANGLE AT FAILURE W A S  A L I T T L E  MORE THAN HALF THE L I M I T  
VALUE. SUPERFICIAL STRUCTURAL DAE1AGE W A S  REPAIRED A N D  THE AIRPLANE 
I S  BETNG FLOWB ETITHOUT THE F I N  AT SPEEDS BELOW HACFl 2, A NEW FIN TS 
EEING FABRICATED. THE AIRPLANE W A S  LOANFD TO N A S A  ON APRIL 17, 1970. 

BFENG OBTAINED INCLUDES STRUCTURAL DEFLECTION MEASUREMENTS, PHUGOID 
CRARACTERISTICS, S T A B I L I T Y  WITHOUT THE FIN, A N D  ATNOSPHFRIC 
TORBULENCE, THY AIRPLANE WILL BE SET DOWN EARLY f N  JULY TO INSTALL 
THEXBIWL A N D  STRUCTrJRAL INSTRUEENTATION, FLYING I S  EXPECTED TO RESUME 
LATE T H I S  FRLL FOR TqE STRUCTURES RESEARCH, PERFORMANCE A N D  
PROPULSION RESEASCH B I L L  FOLLOW, A/C #936, J O I N T  NASA/USAF TEST 
PBOGRAH TO DEVELOP MACH 3 TPJTERCEPT TACTTCS WND RELATED DESIGN 

FTFTEEN FLIGHTS HAVE BEEN 3ADE AS O F  MAY 1970. RESEARCS DATA 

ATION. F I R S T  RECHECKOUT FLIGHT W A S  J A B W A R Y  15, 1970, THE 
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PROGQAH 15 CONTINULNG, TEN FLTGBTS BRVE BEEN HADE B S  O F  RAP 1, 1970. 

RTOP NO, 720-53-1 1 TITLE:  YP-128 RESEBRCB PROGPBB--DLSCIPLTNARB 
RESEARCH 

ORGANIZAWON: FLIGHT RESTARCH CENTER 
ONITOR: WATTS, J, D ,  TEL.  885-258-3311 
ECHNICAL SUrUIPl&RB 

N A S A  RESEARCH AIRPLANE, CURRENT A N D  PLANNED RESEARCH INCLUDES 
STRUCTURAL DEFLECTION REASURE ENTS, PROPULSION SYSTEM/CONTROL SYSTER 
TNTERACTTONS, PERFORMANCE, AERODYNAMIC L O A D S  MEASUREFiENTS, HANDLING 
Q U A L I T I E S ,  STABILITY A N D  CONTROL, STRUCTURAL MODE SUPPQESSION, A R D  
TESTBED EXPERIBENTS, J O I N T  N A S A / U S A F  TEST PROGRAM TO DEVELOP NACH 3 
INTERCEPT TACTICS A N D  RELATED DESIGN TNFORNATION, STABILITY A N D  
CONTROL A N D  HANDLING Q U A L I T I E S  RESEARCH PLANNED FOR T H I S  AIRPLANE, 

RTOP NO. 720-53-11 TTT'LE: YF-12 RESEARCH 
ORGANIZATION: ZEWIS RESEARCH CENTER 

ONITOR : DUSTIW, M e  TEL ., 2 16- 433- 40 00 
ECBWICAL STJiVIflARY 

THE OBJECTIVES ARE: I )  TO EVALUATE THE CAPABTLITY O F  CURREPTTEY 
AVAILABLE COAPUTER SIflULATION TECHNIQUES TO DETERNTNE DPNWHIC 
CHBRACTEPISTICS OF A H I G H  HACH NUMBER ATRCRAFT, 2 )  TO INVESTIGATE 
ADVANCED CONCEPTS F O R  I M P R O V I N G  TEE I N L E T  STABILTTY RAFlGIN, A N D  3) TO 

EXISTING AIRCRAFT CONTROL SYSTXYS A N D  INVESTIGATE ALTERNBTE 
ETHODS WHICH CAN BOTH IPPROBE THE PROPULSTOPT SPSTEE 

PERFORMWNCE A N D  MINIPIIIZE PROPULSION SYSTEM-BIRFRAME INTERACTTON. 

RTOP BO, 720-53-11 TITLE:  SUPERSONIC AIRPEARE RESEBRCH PRBGRAN 
UTTLIZING THE IIP-12 AIRPLANE 

ORGANIZATION: ANES RESEARCH CENTER 
MONITOR: R O B I N S O N ,  R e  GI TEE, 4 15-961 - 11 1'1 
TECHNICAL SU 

A SUBJECT O F  GREAT IISIPORTANCE TO THE AFRONAUTICAL DESIGN ENGINEER. 
CONSEQUENTLY, WHEN A N  AIRCRAFT ACHIEVES FLIGHT STATUS IFJ A REGIME 
RELATIVELY UNEXPLORED, B COMPBRISON OF I T S  ACTUAL PERFORMANCE WITH 
P'REDICTED PERFORBANCE CAN BE OF CONSIDERABLE VALUE. SUCH A 
COI?IPBRISON REVEALS THE REGTONS WHERE ESTIMATIOM PROCEDURES A N D  
GROUXD-BASED TEST TECHNIQUES REQUIRE IMPROVEMENT, A S  W3LL AS 
INDICATING THOSE AREAS WHERE THE CURR NTLY EHPLOYED HETHODS APPEAR 
ADEQUATE FOR DESIGN PURPOSES. I N  V I E  OF THE FOREGOING, THEREFORE, A 
FLIGHT PROGRAM U T I L I Z I N G  YF-12 AIRPLARES H A S  BEEN I N I T I A T E D  TO 
PROVTDE PERPORMBNCE I N F O R  ATION FOR COMPARISON WITH PREDICTIONS BASED 
ON THEORY A I D  DATA FROm GROUND-BASED T E S  

TH9 ACCURACY WITH WHICH AIRCRAFT PERFORPTANCE C A N  BE PREDICTED I S  
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RTOP NO. 720-53-1’1 TITLE:  YF-12 RESEARCH PROGRAM 
ORGANIZATION: LANGLEY RESEARCH CENTER 
EONITOR: LOFTIN, L e  K e g  JR. TEL. 703-827-3285 
TECHNICAL S U M  

PLANNING TEAM WHICH PLANS TO U T I L I Z E  THE YF-12 AIRCRAFT I N  A FLIGHT 
A N D  LABORATORY TEST PROGRAM AIMED AT I M P R O V I N G  THE STATE-OF-THE-ART 
TN PREDICTING THE DYNAMIC BEHAVIOR, A N D  PERFORMANCE I W  THE MACH 
NUMBER 3.0 REGIME OF LARGE FLEXIBLE AIRCRAFT A N D  THEIR TNTERACTING 
PROPULSION SYSTEMS, I N  SUPPORT OF T H I S  LNTERCENTER PROGRAEI, THE 
Y A J O R  EFFORTS AT THE LANGLEY RESEARCH CENTER WILL l33 CONCERNED WITH 
AEROELASTICITY A N D  BOUNDARY LAYERS. THE OBJECTIVES O F  THE 
AEROELASTIC STUDIES ARE: (1) TO EVALUATE BY DIRECT CORRELATION FlITH 
THE RESULTS OF FLIGHT TESTS,  METHODS O F  PREDICTING THE FREQUENCY 
RESPONSE FUNCTIONS O F  LARGE, E L I S T I C  AIRCRAFT TO ATMOSPHERIC 
TURBULENCE, A N D  (2) TO INDICATE BY CORRELATION WITH RESULTS O F  FLIGHT 
TESTS BOTH ANALYTICAL A N D  EXPERIMENTAL METHODS OF PREDICTING 
LONGITUDINAL A N D  LATERAL DIRECTIONAL S T A B I L I T Y  AND CONTROL 
DERIVATIVES. THE P R I N C I P A L  OBJECTIVE OF THE BOUNDARY LAYER RESEARCH 
EFFORT WILL BE TO PROVIDE P R E C I S E  LABORATORY MEASUREMENT O F  THE 
VARIETY O F  GOVERNING PARAMETERS I N  BOUNDARY LAYER DEVELOPMENT, A N D  TO 
AMALYSE A N D  CORRELATE THESE DATA WIT3 THOSE OF FLIGHT TESTS OF THE 
IDENTICAL TEST COMPONENT WITH A VIEW TO PROVIDING A BETTER ANALYTICAL 
REPRESENTATION OF THE PHYSiCS O F  THE SUPERSONIC BOUNDARY LAYER 
PROCESS. 

T H I S  PROGRAM I S  PART OF THAT O F  THE INTERCENTER RESEARCH 

RTOP NO,  7 2 1 - 0 1 - 7 0  TITLE:  AERODYNAMICS CHARACTERISTICS O F  
PROPELLERS A N D  ROTORS 

ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR: LOFTIN, L. K,, J R .  TEL. 703-827-3285 
TECHNICAL SUMMARY 

EFFECTIVENESS O F  EXISTING THEORIES, EXTEND THE C A P A B I L I T I E S  OF 
THEORETICAL METHODS, AND PROVIDE PROCEDURES F O R  ANALYZING AND 
PREDICTING THE AERODYNAMIC A N D  PERFORMANCE CHARACTERISTICS OF ROTORS 
AND PROPELLERS, EXPERIMENTAL STUDIES WITH V A R I O U S  ADVANCED ROTOR A N D  
PROPELLER CONCEPTS, INCLUDING SOME BASED O N  NEW A I R F O I L  TECHNOLOGY 
WILL BE UNDERTAKEN TO PROVIDE IMPROVED BASIC PERFORMANCE 
CHARACTERISTICS. ANALYSTS A N D  STUDY OF THE JET-FLAP ROTOR 
APPLICATIONS WILL BE MADE I N  A N  EFFORT TO BETTER UNDERSTAND A N D  
OFFSET JET-DRIVE POWER LOSSES BY IMPROVED L I F T  DISTRIBUTION A N D  WAKE 
INTERACTIONS, EXPERIMENTAL STUDIES WILL BE BADE O F  VARIOUS PROMISING 
V/STOL AIRCRAFT CONFIGURATIONS, SUCH AS T I L T  PROP-ROTOR, UNLOADED 
ROTOR A N D  STOPPED ROTOR TYPES I N  BOTH HOVERING A N D  H I G H  SPEED FLIGHT 
REGIMES. PARTICULAR EMPHASIS WILL BE PLACED ON THOSE AREAS WHICH MAY 
PROVIDE IMPROVEMENTS I N  HOVER AND HOT WEATHBR PERFORMANCE, PROPELLER 
AND ROTOR NOISE,  PARTICULARLY BLADE SZAP A N D  VIBRATORY AIRLOADS. 

A CONTINUING RESEARCH EFFORT WILL BE MAINTAINED TO ASCERTAIN THE 
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RTOP NO. 721-01-10 TITLE:  AERODYNAMIC CHARACTERISTICS OF 
PROPELLERS, ROTORS AND ROTOECRAFT 

ORGANIZATION: ARES RESEARCH CENTER 
ONITOR: ROBINSON, R.  G. TEE, 4 1 5 - 9 6 1 - 1 1 1 1  

TECHNICAL SUEltl A R Y  
A J O I N T  N A S A / A R M  PROGRAM I S  DIRECTED TOWARD A 1R JET-F5APr8  

HELICOPTER ROTOR, I N  WHICH A SHEET OF A I R  I S  BLOWN FROH THE TRAILING 
EDGE O F  THE ROTOR BLADES, A N D  I N  WHICH PITCH CONTROL I S  OBTAINED 
THROUGH DEFLECTION OF THE vlJET-FLAPf@. THE INVESTIGATION CONSISTS O F  
ANALYTICAL STUDIES AND STATIC WND WIND-TUNNEL TESTS.  T H I S  HETHOD OF 
PROPULSION A N D  CONTROL OFFERS THE P O S S I B I L I T Y  O F  REDUCED CONPLEXITY, 
HIGHER SPEEDS, AND LESS VIBRATION THAN WITH PRESENT TECHNOLOGY. THE 
PRACTICAL ASPECTS O F  INCORPORATING THE 'tJET-FLAPqg ROTOR INTO B 
COMPLETE VEHICLE ARE BEING INVESTIGATED. V A R I O U S  STOPPABLE ROTOR 
CONFIGURATIONS ARE BEING INVESTIGATED BY ANALYTICAL STUDIES AND I N  
THE W I N D  TUNNEL. THESE INCLUDE MEASUREMENTS O F  ROTOR LOADS A N D  SHAFT 
ElIOElIENTS AT VARIOWS COHBIHATIONS O F  ANGLE O F  ATTACK A N D  ADVANCE RATIOS 
TO DETEREINE APPROPRIATE ROTOR CONTROL TECHNIQUES TO BE USED D U R I N G  
THE ROTOR START-STOP PROCESS. THE WORK I S  A COOPERATIVE EFFORT BY 
N A S A  A N D  THE ARMY. V A R I O U S  V/STOL AIRCRAFT PROPELLERS ARE BEING 
IWVESTIGATED I N  THE H I N D  TUNNEL, I N  COOPERATION WITH A I R  FORCE 
PROPELLER PROGRAMS, TO OBTAIN CHARACTERISTICS O F  V/STOL AIRCRAFT 
PROPELLERS A N D  TO OBTAIN DATA FOR COMPARISON OF PROPELLER 
CHARACTERISTICS UITH PREDICTION BY ANALPTICAL METHODS. 

RTOP NO. 721-01-11 TITLE:: V/STOL A N D  STOL AERODYNAMICS 

MONITOR : LOFTIN,  L .  K., JR. TEL. 703-827-3285 
TECHNICAL STJMHARY 

REQUIRED FOR IMPROVED PERFORMAUCE AND STABILITY A N D  CONTROL O F  VTOL 
A N D  STOL AIRCRAFT CONFIGURATIONS THAT WOULD HAVE APPLICATION I N  
MILITARY A N D  C I V I L  TRANSPORT AND I N  MILITARY FIGHTER A N D  ATTACK 
B I S S I O N S .  THE RESEARCH I S  DIRECTED TOWARD EXPERIMENTALLY DETERMINING 
THE AERODYNAMIC CHARACTERISTICS O F  THE MORE NOVEL TYPES O F  VEHICLES 
INVOLVED WITH A VIEW TOWARD DEFINING THEIR G R O S S  CHhRACTERISTICS,  TBE 
PEFTTNENT VARIABLES, A N D  THE PROBLEEI AREAS A N D  GENEPAL METHODS OF 
SOLUTION. WIND-TUNNEL STUDIES WILL BE USED TO IMPROVE THE CAPABILITY 
TO PREDICT THE AERODYNAMIC PERFORBANCE AND STRBILTTY AND CONTROL 
CHARACTERISTICS O F  TURBOPROP, A N D  TURBOJET POWERED VTOL AND STOL 
CONCEPTS A S  THEY ARE PRESENTLY ENVISIONED, A N D  TO EXPLORE NEW 

PERFORMANCE 

ORGANIZATION: LANGLEY RESEARCH CENTER 

THE BASIC RESEARCH OBJECTIVE I S  TO DEVELOP THE TECHNOLOGY 

AIRFRAME-PROPULSION INTEGRATION CONCEPTS AIHED AT IEPROVEMENT rN 

RTOP NO. 721-03-10 TITLE:  ADVANCED L I F T  FANS 
ORGANIZATION: LEWIS RESEARCR CENTER 
MONITOR: L I E B L E I N ,  S. TEL e 2 16- 4 3 3 -  40 00 
TECHNICAL SUMMARY 

DATA, A N D  EXPLORE ADVANCED CONCEPTS FOB INTEGRATED PROPULSION SYSTEMS 
THE OBJECTIVE O F  THE EFFORT I S  TO PROVIDE DESIGN A N D  PERFORMANCE 
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ICABLE TO THE AJOR CIVILIWN A N D  HILITARY VTOL iTHSSIONS, THE 
ARY APPL ICAT 98 CONSIDERED FOR BTOL I S  & C I V I L  WIR TRANSPORTATTOR 

SYSTEH SUITABLE FOR TITTERCITY SERVICE, PRINCIPAL EFlPHASIS WILL BE 
PEBCED O N  HIGH-BYPASS-RATIO L I F T  F A N  PROPULSION SYSTEHS, RESEARCH ON 
LTFT F A N  STSTEFI IWTEGRRTION EFFECTS BILL INVOLVE ANALYTICAL STUDIES 
A N D  HODEL TESTS I N  THE 9 FEET X 95 FEET V/STOL TUNNEL, THE EFFORT 
WILE STRESS INVESTIGATION O F  ADVANCED INSTALLED F A N  DESIGNS A N D  
EFFECTS OF AIRCRAFT INTEGRATION ON PROPULSIOE DESIGN REQUIRERENTS AND 
PERFORBANCE, 

RTOP NO, 72'9-03-10 TITLE:  JET-LVFT ENGINES 
ORGANIZATION: LANGLEY RESEARCH CENTER 
HONITOR: LOFTINe L, E., J R ,  TEL,  703-827-3285 
TECHNICAL SUHMARY 

THE BROAD OBJECTIVE I S  TO DEVELOP THE TECHNOLOGY REQUIRED F O R  
THE ALLEVIATION O F  HOT EXHAUST G A S  REINGESTION BY V/STOL AIRCRAFT 
WHICH CAUSES SERIOUS LOSS TN ENGINE THRUST F O R  V/STOL OPERATION A N D  

AY EVEN CAUSE FAILURE O F  THE ENGINE TO CONTINUE TO OPERATE. 
S P E C I F I C  OBJECTIVES ARE TO DEFINE THE PROBLEM A N D  THE GENERAL 
NECHANISPZ INVOLVED, TO DEVELOP PROCEDURES FOR INVESTIGATION AT HODEL 
SCBLE, A N D  TO DEVISE AIRCRAFT CONFIGURATION F I X E S  A N D  OPERATIONAL 
TECHNIQUES TO ALLEVIATE THE I N G E S I I O N ,  THE APPROACH I S  KODEL-SCALE 
TESTING, L I R I T E D  EBRGE-SCALE TESTING FOR COR I T H  THE MODEL 
TESTS,  A N D  THEORETICAL ANALYSTS, THE TESTS RRIED OUT F O R  A 
RANGE O F  ENGINE I N L E T  A N D  TJOZZZE LOCATIONS, WND FOR A RANGE OF 
OPERATING CONDITIONS OF RELATIVE W I N D  A N D  TAKE-OFF PATHS, 

RTOP NO, 721-03-12 TITLE:  STOL PROPULSION SYSTEHS RESEARCH 
ORGANIZATION: LEWIS RESEARCH CENTER 
EONITOR: LUIDEWS, R e  W e  TEL. 2 1 6 - 4 3 3 - 4 0 0 0  

L TRANSPORT PROGRAM I S  DIRECTED AT P R O V I D I P I G  THE 
A R P  TO P E R H I T  STOZ APFCRWFT TO BECOME OPERATIONAL AS 

SOON A S  POSSIBLE,  THE PRINCIPAL SYSTENS OF PROPULSION-,AUG~ENTED 'LIFT 
WHICH ARE UNDER C NSIDERATION FOR STOL AIRCRAFT ARE (A) EXTERNALLY 
BLOWN FLAPS, A N D  B) THE AUGNENTOR WING (INTERNALLY BLOWN J E T  FLAPS) 
BOTH USED I N  CONJUCTION WITH TURBOFAN ENGINES. HOWEVER, OTHER 
PROPULSION-AUGMENTED L I F T  STSTEHS HAVE POTENTIAL F O R  STOE 
APPLI@&TIONS WHICH FWRRA T INVESTIGATION ARJD EBALUBTION, THE 
OBJECTIVES O F  THE P R O G R A  UNDER T H I S  RTOP ARE (A) TO INVESTIGATE THE 
POTENTIAL O F  W I N G  E I F T  AUGMENTATION THROUGH THE USE O F  NULTIPLE FANS 
HOUNTED ALONG THE WING SPWH BWD BLOWING INTO, OR HOUNTED ON, 
FLAPS; QB) TO PNVESTIGBTE THE PERFORMANCE O F  THE EXTERNALLY B 
FLAP WITH LOW PRESSURE RATIO FANS; A N D  (C TO INVESTIGATE HEARS O F  
ALLEVIATING @ENGINE OUTBD PROBLEHS WITH THE EXTERNhLLB BLOWN FLBP,  
THE PFOGRAH CONSISTS PRIflARIL'P O F  INVESTIGATIONS OF SCALE MODELS OF 
V A R I O U S  CONFIGURATTOWS I N  THE 9' X 15' V/STOL TEST SECTION O F  THE 8 e  
X 6 9  SWT, 
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RTOP NO, ' 7 2 1 - 0 3 - q 3  T I T L E :  L I F T  F A N  CORPOWENJT A N D  ENGINE TECHHOLOGY 
ORGWWIZATIOW: LEWIS RFSEARCH CENTER 
'SPONTTOR: STEWART, 8, E ,  TFE,  2 1 6 - 4 3 3 - 4 0 0 0  
TECH N I  @A E SUN M A RH 

Y E A R S ) ,  RESEARCH LEADING TO THE SELECTION OF THE PROPULSION SYSTEB 
A N D  AIRCRAFT CONFIGURATION, AS WELL AS PROVIDTWG A N  ASSOCTATED 
TECHNOLOGY BASE. PHASE I1 ( 3  YEARS CONSTRUCTION A N D  TESTING OF 
SELECTED PROPULSION SYSTE ABD AIRCRAFT MODEL, A N D  PHASE I T 1  (3 

FINAL DESIGN, CONSTRUCTIOW A N D  FLIGHT TESTS O F  COPlPLETE 
AIRCRAFT. THE FUTURE O F  SUCiT AIRCRAFT DEPENDS TO A GREAT EXTENT UPON 
THE EVOLVING O F  SUITABLE L I F T  OR LTFT/CRUISE POVEB PLANTS. THESE 
BUST HAVE REASONABLY LOW S F C  A N D  BE LIGHTWEIGHT, QUIET, AND 
REASONABLE I Y  COST. THE TECHNOLOGY PROGRAH UWDER T H I S  PTOP I S  
DIRECTED AT TRE TNVESTIGATION OF PROBLEES ASSOCIATED WITH COBPONENTS 
OF TAE ENGINES SUITABLE F O R  EVENTUAL USE I N  T H I S  APPLICATION A S  WELL 
AS PACKAGES WHERE THE PROBLENS TO BE EXPLORED REQUIFE CERTAIN 
COMPONENT INTEGRATION, THE DESIGN STUDY O F  COMPLETE ENGINES ARE ALSO 
TO BE CONDUCTED TO PROVIDE INPUT INTO THE TECHNOLOGY PROGRAM AS WELL 
AS INFORMATION REQUIRED I N  TEE STUDY O F  APPROPRIATE AIRCRAFT TO BE 
MADE UNDER ANOTHER RTOP. P P I N C I P A L  ENGINE CONFIGURATIONS O F  INTEREST 
THCLUDE REWOTE DPIVE (WITH BOTH T I P  A N D  HUB TURBINES) A N D  INTEGRAL 
DRTYE (CONVENTIONAL TURBOFAN) SYSTEESS. THE NEAR TEPR OBJECTIVES O F  
THE PROGRAEVI ARE CONSISTENT WITH TFOSE O F  PHASE 1 OF TBE TRANSPORT 
PROGRAM DESCRIBED ABOVE. 

THE VTOL TRANSPORT PROGRAB CONSISTS O F  THREE PflASFS: PHASE I ( 4  

RTOP N 3 .  7 2 1 - 0 3 - 1 4  T I T L E :  GEARS, SHAFTING A N D  ROTOR DHNABTCS 
ORGANIZATTON: LEWIS RESEARCH CENTER 
NONITOR : ANDERSOPI, 8. 9, TEL, 2 16- 0 3 3 - 4 0 0 0  
TECHNICAL SUMEARH 

MATER1 AILS, FABRICATION TECHNIQUES (I DESIGNS AND LUBRICATION 
TECHNIQUES FOR GEARING WILL BE DEVELOPED. fiNALYTIC TECHNIQUES FOR 
BALANCING, A N D  DETERHING A N D  CONTROLLING THE DYNAMIC BEBAYIOR OF 
SHAFTS AND ROTORS B I L L  BE DEVELOPED A N D  CORROBORATED EXPERI 
TO PROVIDE BETTER DESIGN TOOLS FOR H I G H  SPEED TURBONBCHINERP, 
SHAFTIRG A N D  TRANSMISSIONS. 

RTOP NO, 721-04-10 T I T L E :  V/STOL NOISE REDUCTION 

MONITOR: LOFTIN, Le KO, J R ,  TEL, 703-827-3285 
TECHNICAL SUNMARY 

F O R  THE DESIGN OF V/STOL VEHICLES H A Y I N G  ACCEPTABLE NOISE 
CHARACTERISTICS. PROPULSION SYSTEH COMPONENTS, WIIICH ARE 
PARTICULARLY APPLICABLE TO V/STOL VEBICLES, SUCH AS HELICOPTER M A I N  
A N D  TAIL ROTORS, TILTABLE PROPELLERSl DEFLECTED J E T S ,  L I F T  J E T S ,  L I F T  
FANS, A N D  YET FLAPS WILL BE CONSIDERED, AS WELL AS TIIE APPLICATION O F  
NOISE REDUCTION ATERIALS A N D  SUPPRESSORS, T H I S  WORK WILL BE 
ACCOMPLISHED BY EANS OF THEORETICAL STUDIES A N D  BOTH BODEL AND 
FULL-SCALE TESTS INVOLVING VEHICLES EN FLIGHT, W I N D  TUNNELS, TEST 

ORGANIZATION: LANGLEY RESEARCH CENTER 

THE OBJECTIVE O F  T R I S  WORK I S  TO PROVIDE INFORMATION NECESSARY 
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STANDS, AND S P E C I A L  ACOUSTIC TEST CELLS, P A C I L T T I E S  A N D  EQUIPPIENT, 
BOTH IN-HOUSE A N D  COPJTRACT WORK WTLL BE SUPPORTED. 

RTOP NO. 721-05-10 T I T L E :  V/STOL AND STOL AIRCRAFT FLIGHT DYNAMICS 
ORGANIZATION: AMES RESEARCH CENTER 
MONITOR: ROBERTS, L. TEL. 4 1 5 - 9 1 6 - 1 1 1 1  
TECHNICAL SUMMARY 

CONCEPTUAL TYPES O F  ASRCRAFT, ESPECIALLY EQUIPPED AIRCRAFT, A N D  
ANALYTICAL STUDIES ARE USED TO EXTEND KNOWLEDGE OF V/STOL AIRCRAFT 
FLIGHT DYNAMICS REQUIREMENTS A N D  MEANS OF MEETING THE REQUIREMENTS. 
GROUND-BASED SIMULATION I S  USED TO STUDY A WIDE VARIATION OF SYSTEM 
PARAMETERS THAT AFFECT FLIGHT DYNAMICS, A N D  FLIGHT O F  ACTUAL AIRCRAFT! 
SS USED TO VERIFY DISCRETE POINTS.  RESULTS ARE ANALYZED AS TO THEIR 
RELATION TO F A A  CERTIFICATION OF V/STOL AIRCRAFT. THE STUDIES 
INCLUDE THE RELATION OF COCKPIT DISPLAYS A N D  H U M A N  OPERATOR CONTROL 
CHARACTERISTICS A N D  PERFORMANCE AS PART OF THE COMPLETE FLIGHT 
DYNAMICS SYSTEM, AND ARE INTIMATELY RELATED TO OPERATIONS UNDER 
INSTRUMENT CONDTTSONS, PARTICULARLY UNDER TERMINAL AREA GUIDANCE FOR 
LANDING A N D  TAKEOFF, THE MOVING CAB TRANSPORT-SIMULATOR AND THE 
SfX-DEGREE-OF-FREEDOM MOTION SIMULATOR ARE THE GROUND-BASED 
SIMULATORS USED TO STUDY A VIDE RANGE O F  SYSTEM PARAHETERS. THE X-14 
VARIABLE S T A B I L I T Y  VTOL AIRCRAFT PROVIDES FLIGHT VERIFICATION OVER 
CONSIDERABLE RANGE O F  PARAMETERS. THE X V - 5 B  F A N - I N - W I N G  AIRCRAFT 
PERMITS STUDY OF THE RELATION OF THE OPERATIONAL ENVELOPE O F  T H I S  
CONCEPT O F  AIRCRAFT TO THE EASE OF PERFORMING P R E C I S E  APPROACHES F O R  
TERMINAL AREA OPERATIONS, A C-8A AIRCRAFT I S  BEING USED PARTICULARLY 
F O R  STUDIES TO DEVELOP CERTIFICATION C R I T E R I A  A N D  TO DEFINE GUIDANCE 
A N D  DISPLAY REQUIREMENTS FOR I F R  STOL OPERATIONS. THE HUNTING-126 
JET-FLAP AIRCRAFT WILL BE INVESTIGATED TO PROVIDE DATA ON THE 
AERODYNAMICS, AND STABILITY A N D  CONTROL CHARACTERISTICS THAT WILL BE 
USEFUL T X  THE DESIGN OF JET-POWERED STOL AIRCRAFT. 

GROUND-BASED SIMULATORS, VARIABLE STABILITY AIRCRAFT, VBRIOUS 

RTOP NO. 721-05-10 TITLE:  V/STOL AND STOL FLIGHT CHARACTERISTICS 

MONITOR: LOFTIN, L. K., J R .  TEL. 703-827-3285 
TECHNICAL SUMMARY 

OPERATION, EVEN INTO SMALL AREAS AS ON TO ROOFTOPS I N  CONGESTED 
LOCATIONS. TACTICAL V/STOL AIRCRAFT, BOTH J E T  AND ROTOR TYPES, HAVE 
THE POTENTIAL F O R  USE O F  THE18 VERTICAL-LIFT CHARACTERTSTICS I N  
TACTICAL OPERATIONS TO ENHANCE MISSION CAPABILITY. CONVENTIONAL 
OPERATING TECHNIQUES, CURRENT MANEUVER LIMITATIONS, CURRENTLY 
AVAILABLE INSTRUMENTATION AND GUIDANCE PRACTICES, A N D  THE GENERAL 
PLIGHT CBARACTERISTICS OF EXISTING V/STOL VEHICLES DO NOT PRESENTLY 
PERMIT ADEQUATE REALIZATION OF THESE POTENTIALS. THE RESEARCH 
PROJECTS WILL PROVIDE THE BACKGROUND KNOWLEDGE NEEDED TO ESTABLISH 
V/STOL OPERATIONAL REQUIREMENTS VITH RESPECT TO THE AIRCRAFT CONTROL 
A N D  STABILITY,  FLIGHT CONTROL SYSTEM CHARACTERISTICS, MANEUVER 
ENVELOPES AND LIMITATIONS,  GUIDANCE INFORMATION, COCKPIT DISPLAYS, 

ORGANIZATION: LA'NGLEY RESEARCB CXNTER 

V/STOL AIRCRAFT HAVE THE POTENTIAL F O R  SAFE FOUL-WEATHER 
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AIRSPACE REQUIREMENTS, PILOTING TECHNIQUES A N D  WORKLOADS. PARTICULAR 

WING-BORNE TO POWERED-LIFT FLIGHT A N D  INFLIGHT DECELERATION TO LOW 
TOUCHDOWN SPEEDS OR HOVER D U R I N G  PRECISION GUIDED INSTRUMENT 
APPROACHES TO THE LANDING AREA A N D  I N  I M P R O V I N G  THE ABILITY TO 
PREDICT AND REALIZE SATISFACTORY HBNEUBER ENVELOPES AS DICTATED BY 
OPERATIONAL REQUIREBENTS. ANALYTICAL, SIPIULATION, WIND-TUNNEL, A N D  
FLIGHT STUDIES WITH AVAILABLE VEHICLES WILL BE PIADE TO ACCUHULATE THE 
DATA A N D  UNDERSTANDING REQUIRED TO ESTABLISH APPROPRIATE CRITERIA A N D  
POSSIBLE MEANS FOR IMPROVED FLIGHT CHARACTERISTICS FOR THE V A R I O U S  
V/STOL AIRCRAFT CONCEPTS, 

PHWSIS WILL BE ON THE OPERATIONAL REQUIREMENTS FUR CONVERSIO 

RTOP NO. 721-05-11 T I T L E :  V/STOL A N D  STOL FLIGHT CHARACTERISTICS 

PIONITOR: KBYTEN, G, G. TEL,  202-963-7335 
TECHNICAL SUMMARY 

FLIGHT A N D  GROUND-BASED SIMULATION RESEARCH I S  BEING CARRIED OUT 
BY AMES A N D  LANGLEY WITH V/STOL AIRCRAFT TO STUDY HANDLING-QUALITIES 
A N D  TERMINAL-AREA OPERATION PROBLEMS O F  SUCH AIRCRAFT. AS PBRT O F  
THE OVERALL INVESTIGATIONs THE N A V Y  X-22 TILT-DUCT, V/STOL AIRPLANE 
I S  BEING UTILIZED IN A PROGRAM FUNDED BY THE NAVY,  A I R  FORCE A N D  
N A S A ,  THE X-22 H A S  A WIDER ALLOWABLE DESCENT ENVELOPE THAN MOST 
OTHER VTOL ATRCRAFT (SUCH A S  THE XC-142A) A N D  REDUCED 
CRUTSE-TO-APPROACH CREV WORKLOAD REQUIREMENTS. THESE TWO SIGNIFICANT 
FACTORS OF THE X-22 MAKE T H I S  AIRCRAFT PARTICULARLY SUITABLE FOR 
EXTENDING THE TERMINAL AREA OPERATIONS RESEARCH ALREADY PERFORMED TO 
DETERMINE MIYIMUB AIRSPACE REQUIREMENTS A N D  ASSOCIATED TERMINAL AREA 
FLIGHT PROCEDURES FOR IPR OPERATIONS. 

ORGANIZATION: HEADQUARTERS 

RTOP NO e 72 1 - 06-1 0 TITLE:  V/STOL AIRCRAFT SUPPORT 
ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR: LOFTIN, L e  K e g  J R .  TEL,  703-827-3285 
TECHNICAL SUMMARY 

PROGRAMS e 
MAINTENANCE A N D  OPERATION OF AIRCRAFT TOR V/STOL RESEARCH 

RTOP NO. 721-06-10 TITLE:  VTOL AND STOL AIRCRAFT SUPPORT 
ORGANIZATION: AMES RESEARCH CENTER 
MONITOR : ROBERTS, L ,  TEL.  4 1 5 - 9 6 1 - 1 1 1 1  
TECHNICAL SUMBARY 

THE FOLLOWING AIRCRAFT ARE USED IN FLIGHT INVESTIGATIONS O F  VTOL 
A N D  STOL AIRCRAFT 1. X-148 J E T - L I F T  VTOL AIRCRAFT WITH A THREE A X I S  
MODEL FOLLORING VARIABLE-STABILITY SYSTEM. 2. XV-5B F A N - I N - W I N G  
VTOLAIRCRAFT 3 .  C-8A STOL AIRCRAFT 4, UH-12E HELICOPTER 5 .  OV-1OB 
STOL AIRCRAFTMODIFIED TO INCORPORATE A ROTATING CYLINDER FLAP 6 .  
H U - 1  BELICOPTER, 
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RTOP NO, 721-07-90 TITLE:  ANALYSIS O F  C I V I L  V/STOL TRANSPORT 
RESEARCH AIRCRAFT REQUIRE 

ORGANIZATION: LANGLEY RESEARCH CENTER 
ONITOR I: EOFTIN, L. K., SI?. TEE, 703-827-3285 

L COVER LANGLEY EFFORTS I N  DETERBINING THE 
A N D  EXTENT TO WHICH V/STOL TECHNOLOGY CAN BE APPLIED TO IRPR 
SHORT-HWUL A I R  TRANSPORTATION SITUATION I N  T H I S  COUNTRY. THE PROGRA 

S E  IN-HOUSE RESEARCH AND ANALYSIS AND CONTRACT STUDIES,  TO 
I N E r  THE MORE P R O H I S I N G  TRANSPORTATION IMPROVEMENTS POSSIBLE 

VITH V/STOL TECHNOLOGY, 

RTOP NO, 721-51-10 TITLE:  ROTATING CYLINDER FLAP RESEARCH AIRCRAFT, 
OV-1OB 

ORGANIZATION: AMES RESEWRCH CENTER 
MONITOR: ROBERTS, L. TEL. '4 15-961-1111 
TECHNICAL SUMMARY 

THE PREDICTED CHARACTERISTICS O F  THE ROTATING CYLINDER FLAP CONCEPT 
AS APPLIED TO PROPELLER-DRIVEN LIRCRAFT O F  RELATIVELY LOB GROSS 
WEIGHTS A N D  W I N G  LOADINGS, A N D  TO DEFINE A N D  RESOLVE OPERATIONAL 

TO MEET THE PROGRaM OBJECTIVES; THE RODIFTCATLONS CONSIST OF A 
ROTATING-CYLINDER FLAP SYSTEB LARGER ENGTNES, PROPELLER INTERCONNECT, 
A N D  IMPROVED LOB-SPEED CONTROLS, THE STEPS I N  THE PROGRAM ARE (1) 
WIND-TUNNEL TESTS OF A LARGE SCALE MODEL TO PROVTDE DETAILED 
AERODYNAMIC DESIGN INFORMATION, (2) DESIGN F E A S I B I L I T Y  STUDY UNDER 
CONTRACT, ( 3 )  DETAILED DESIGN, FABRICATION OF CORPONENTS, 
PIODIFICATION OF AIRCRAFT, GROUND AND WIND-TUNNEL TESTS O F  HODIFIED 
AIRCRAFT, AIRWORTHINESS FLIGHT TESTS BY CONTRACTOR, AND (4 
PROOF-OF-CONCEPT FLIGHT RESEARCH PROGRAM (CONSISTING OF (A) 
DETERHINATION OF TRE AERODYNAMIC PERFORMANCE OF THE ROTATING-CYLINDER 
FLAP CONCEPT, A N D  (B) A STUDY OF THE STABILITY,  CONTROL A N D  HANDLING 
Q U A L I T I E S  O F  THE MODIFIED AIRCRAFT.),  THE PROGRAM I S  BEING 
UNDERTAREN BECAUSE O F  THE NEED FOR PROPELLER STOL APRCRAFT TO SOLVE 
BOTH C I V I L  AND MILITARY A I R  TRANSPORTATION PROBLEMS. THE 
ROTATING-CYLINDER FLAP CONCEPT HAS BEEN SELECTED BECAUSE THE RESULTS 
O F  WIND-TUNNEL INVESTIGATIONS OF ADVANCED HIGH-LIFT DEVICES FOR 
PROPELLER STOL AIRCRAFT HAVE SHOWN THAT THE CONCEPT I S  AS EFFECTIVE 
AS THE MOST EFFECTIVE BOUNDARY-LAYER-CONTROL FLAP A N D  REQUIRES L E S S  
POWER AT THE REQUIRED TAKE-OFF A N D  APPROACB SPEEDS, 

THE PROGRAM I S  A J O I N T  NASA/ARBY EFFORT TO DETERMINE, I N  FLIGHT, 

S ,  RODIFICATIONS ARE TO BE HADE TO THE AMES OV-1OB AIRCRAFT 

RTOP NO. 721-52-10 TITLE:  JET-AUGMENTOR W I N G  RESEARCH BIRCRAFT, C - 8 8  
ORGANIZATION: AMES RESEARCH CENTER 
BONTTOR: ROBERTS, L ,  TEL, 415-961-1111 
TECHNICAL S ~ M M A R Y  

AUGMENTOR-WING HIGH-LIFT CONCEPT A N D  J E T  ENGINES TO PROVIDE A P R O O F  
OF THE CONCEPT FOR PROVIDING THE TAKEOFF A N D  LANDING PERFORHANCE 
REQUIRED F O R  FAN-JET STOL TRANSPOfiT AIPCRAFT, A N D  TO ARE AVAILABLE 

THE C-8A AIRCRAFT WILL BE HODIFIED TO INCORPORATE THE 
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AN AIRCRAFT F O R  CARRYING OUT LONG TERPP RFSXARCH OH THE J E T  STOL TYPE 
OF AIRCRAFT, THE MODIFIED AIRCRAFT I S  EXPRCTED TO HAVE THE 
CAPABILITY O F  LANDING A N D  TAKEOFF AT SPEEDS O F  65 TO 70 KNOTS 
REQUIRED F O R  & STOL BALANCED F I E L D  LENGTH O F  '1500 FEET, THE AIRCRAFT 
WILL 4AVE THE PERFOR ANCE A N D  CONTROL CHARACTERISTICS REQUIRED TO 
ALLOW FLIGHT INVESTIGATIONS OF TRKEOFF A N D  LANDING APPROACH PROFILES 
R N D  PROCEDURES FOR MINIHIZING NOISE O R  HOVER TIME. THE P R O G R A H  I S  A 
COOPERATIVE EFFORT BY N A S A  A N D  THE CANADIAN GOVERNMENT THAT H A S  BEEN 
URDERWAY S I N C E  1965. THE PROGRAM ERCOMPBSSES ANALYTICBL STUDIES,  
WIND-TUNNEL INVESTIGATIONS GROUND-BASED SIMULATION STUDIES,  DESIGN 
F E A S I B I L I T T E S  STUDIES,  DETAIL DESIGN A N D  MODIFICATION OF AIRCRAFT, 
A N D  FLIGHT INVESTIGATIONS. THE PROGRAH WILL PROVIDE MUCH WEEDED 
TNFORMATION FOR THE DESIGRERS OF FAN-JET STOL AIRCRAFT WFIICH THE N A S A  
SHORT-HRUL V/STOL TRANSPORT STUDIES SHORED TO RE ORE OF TWO V/STOL 
COFCEPTS THAT BAD THE LOWEST DIRECT OPERATIPJG COSTS F O R  500-MILE 
RANGE COMMERCIAL TRANSPORTS. 

RTOP NO. 721-52-11 TTTLE: J E T  AUGMENTOR R I N G  STOL AIRCRAFT 
AERODYNAMICS 

ORGANIZATION: AMES RESEARCH CENTER 
NONITOR: ROBERTS, L. TEL, 4 1 5 - 9 6 1 - 1 1 1 7  
TECBNTCAL SUMMARY 

INTEGRATION CHAPACTERTSTICS O F  JET-AUGMENTED-WING, HIGH-LIFT 
CONFIGURATIONS, INCLUDING THE EFFECTS O F  NOISE REDUCTION 
MODIFICATIONS OW THE AERODYNAYIC A N D  PROPULSION CHARACTERTSTICS, THE 
RESEARCH I S  BEING CONDUCTED BY A VARIETY OF ANALYTICAL STUDIES,  
SMALL-SCALE TESTS WHERE APPLICABLE I N  THE AMES 7- BY '10-FOOT W I N D  
TUNNEL AND OTHER W I N D  TUNNELS, A N D  LARGE SCALE STUDIES U S I X G  THE 40- 
BY 80-FOOT W I N D  TUNNEL. THE INVESTIGATIONS ARE BEING CARRIED OUT TO 
PROVIDE BACKGROUND TECHNOLOGY F O R  STOL AIRCRAFT DESIGN A N D  TO DEVELOP 
BNALYTICAL BETBODS FOR PREDICTING AERODYNAMIC A N D  PROPULSIVE 
INTERACTION EFFECTS. 

RESEARCH I S  UNDERWAY ON THE AERODYNAMIC AND PROPULSTON 

RTOP NO, 721-52-12 T I T L E :  JET-AUGMENTOR W I N G  STOL TECHNOLOGY 
TRANSPORT 

ORGANIZATION: AMES RESEARCH CENTER 
PIIONITOR:: ROBERTS, L. TEL,  415-961-1111 
TYCHNICAL SUMMARY 

FLTGHT EVALUATION O F  B J E T  AUGMENTOR W I N G  STOL TRANSPORT AIRCRAFT. 
T H I S  VEHICLE S I L L  BE USED TO DEMONSTRATE THE CAPABILITY O F  STOL 
TECHNOLOGY I N  PROVIDING FBST, RELIABLE, ECONOHIC, A N D  SAFE AIRCRAFT 
A N D  SYSTEMS FOR SHORT- A N D  MEDIUM-RANGE A I R  TRANSPORTATION, 
PRELIMINARY DESIGN A N D  CONTRACT D E F I N I T I O N  STUDIES P I L L  BE CARRIED 
OUT BY TWO SEPARATE CONTRACTORS, WITH IND-TUNNEL AND SLMULATION 
SUPPORT BY N A S A  AS REQUIRED. A N A L Y S I S  AND EXPERIMENTS WILL BE 
CONDUCTED TO DETERFIINE HETHODS OF REDUCIWG NOISE LEVELS OF THE 
AUGMENTOR W I N G  J E T  FLAP. THESE EFFORTS WILL BE FOLLOWED BY DETAILED 
DESIGN, CONSTRUCTION, A N D  FLIGHT EVALUATION O F  THE AIRCRAFT, THE 

WORK B I L L  BE I N I T I A T E D  THAT WILL LEAD TO THE DEVELOPMENT AND 
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FLIGHT INVESTIGATION WILL INCLUDE TESTS AT LOW SPEEDS ASSOCIATED WITH 
LANDING A N D  TAKEOFF OF STOL AIRCRAFT, AS WELL AS THE TRANSITTON TO 
CRUISE FLIGHT A N D  THE RELATIVELY HIGH-CRUISE SPEEDS, T H I S  AIRCRAFT 
WILL BE USED TO DEMONSTRATE SYSTEES PERFORMANCE HANDLING A N D  R I D E  
Q U A L I T I E S ,  ENGINE-OUT PERFORMANCE, IFR CAPABILITTES A N D  PERCEIVED 
NOISE UNDER ALL FLIGHT CONDITIONS CONTEMPLATED FOR FUTURE STOL 
TRANSPORT AIRCRAFT, 

RTOP NO. 721-56-10 TITLE:  LIFT-FAN TRANSPORT PROPULSION SYSTEES 

MONITOR : STEWART, W. L. TEL. 2 1 6 - 4 3 3 - 4 0 0 0  
TECHNICAL SUMMARY 

N A S A  I S  ENGAGED I N  A PROGRAM DIRECTED AT THE INVESTIGATION OF 
THE COMMERCIAL V/STOL AIRCRAFT EMPLOYING DIRECT L I F T  F A N  ENGINES. AS 
PAPT O F  T H I S  PROGRAM A RESEARCH AIRCRAFT EMPLOYING ENGINES O F  T H I S  
TYPE I S  TO BE STUDIED, I N I T I A L L Y  I N  THE STOL MODE A N D  ULTIMATELY I N  
THE VTOL MODE, TO DETERMINE I T S  HANDLING, RESPONSE, OPERATIONAL, 
NOISE A N D  OTHER CHARACTERISTICS THAT ARE IMPORTANT I N  ASSESSING THE 
POTENTIAL O F  THE CONCEPT FOR COMMERCIAL OPERATION. THE AIRCRAFT 
EMPLOYED WILL BE A MODIFICATION OF A CURRENT SHORT HAUL COMMERCIAL 
TRAWSPORT U S I N G  F A N  ENGINES CONSIDERED AS REPRESENTING THE TYPE MOST 
SUITABLE. R E S P O N S I B I L I T Y  FO'EI THE AIRCRAFT PROGRAM TS AT THE PROJECT 
LEAD CENTER, AMES (RTOP 56-10 AMES). THE L I F T  A N D  CRUISE F A N  ENGINES 
ARE THE RESPONSTBILITY OF LEWIS A N D  ARE COVERED UNDER T H I S  RTOP. THE 
PBOGRAW INCLUDES: ( A )  COHPLETION OF DESIGN STUDIES CURRENTLY 
UNDERWAY TO DETERMINE THE ENGINE TYPE BEST SUITED TO THE PROGRAM, (B) 
SUPPORT A C T I V I T I E S  ASSOCIATED WITH THESE STUDIES THAT WILL A I D  I N  
ULTIMATE ENGINE SELECTION, A N D  (C) UPON COMPLETION O F  THESE AIRCRAFT 
A N D  ENGINE DESIGN STUDIES A N D  SELECTION O F  THE ENGINE SYSTEM TO BE 
USED I N  THE RESEARCH VEHICLE, CONDUCTING THE NECESSARY DEVELOPMENT 
EFFORT TO PROVIDE THE REQUIRED L I F T  A N D  CRUISE ENGINES F O R  T H I S  
AIRCRAFT. 

ORGANIZATION: LEWIS RESEARCH CENTER 

RTOP NO, 7 2 1 - 5 6 - 1 0  TITLE:  ADVANCED LIFT-FAN AXRCRAFT 

MONITOR: ROBERTS, L. TEL. 415-961-1111 
TECHNICAL SUMMARY 

STUDIES TO IDENTIFY ADVANCED LIFT-FAN CONTROL SYSTEMS A N D  DETERMINE 
F E A S I B I L I T Y  O F  MODIFYING VARIOUS EXISTING CANDIDATE AIRCRAFT INTO 
PROOF-OF-CONCEPT V/STOL LIFT-FAN RESEARCH AIRCRAFT, THE EFFORT 
INCLUDES STUDY OF METHODS FOR INTEGRATING ADVANCED CONTROL SYSTEHS, 
AIRFRAME A N D  ADVANCED LIFT-FAN PROPULSION SYSTEMS. T H I S  CONTRACT, 
ORIGINALLY ORIENTED TOWARDS MODIFICATION O F  THE X V - 5  AIRCRAFT, H A S  
BEEN REDIRECTED A N D  EXTENDED TO INCLUDE CONSIDERATION OF LARGER 
EXISTING TRANSPORT AIRCRAFT A S  POSSIBLE CANDIDATES FOR MODIFICATION. 
THE AIRCRAFT WHICH WILL BE CHOSEN AS A RESULT OF T H I S  STUDY WILL BE 
USED I N  A PROGRAM TO EXAMINE THE TAKE-OFF A N D  LANDING APPROACH 
CHARACTERISTICS O F  THE LIFT-FAN TYPE O F  VTOL AIRCRAFT, A N D  THE 
ACCOMPANYING HANDLING Q U A L I T I E S  A N D  NOISE CHARACTERISTICS, I N  

ORGANIZATION: AMES RESEARCH CENTER 

A CONTRACT H A S  BEEN AWARDED TO MCDONNELL DOUGLAS F O R  ENGINEERING 
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PARTICULAR, INVESTIGATIONS WILL BE ADE OF TAKE-OFF ANI) LANDING 
APPROACH P R O F 1  E S  A N D  PROCEDURES UNDER B TH V F R  A N D  I F R  CONDITIONS 
THBT WILL ALL0 SHORT-TINE PERIODS, N I N I  UM NOISE LEVELS, AND 
OPERATION I N  UNUSED AI31 AND GROUND SPACE AT MAJOR TERMINAL AREAS, 
THE ADVANCED Q U I E T  L I F T  F A N S  WILL OPERATE AT A PRESSURE RATIO OF 
ABOUT q r 3 ,  A N D  WILL PROVIDE HIGHER THRUST-TO-VEIGHTI AND 
THRUST-TO-VOLUME RATIOS,  AND LOWER S I D E L I N E  NOISE LEVELS THAN THE 
PRESENT XV-5B FANS, THE HODIFICATIONS TO THE CONTROL SYSTEM WILL 
PROVIDE INCREASED CONTROL EFFECTIVENESS A N D  INPROVED THRUST VECTORING 
CAPABILITY WITH L E S S  POWER REQUIRED FROM THE G A S  GENEPATORS. THE 
LIFT-FAN V/STOL TRANSPORT APPEARS TO BE ONE OF THE MOST PROMISING 
CONCEPTS FOR MEETING THE NATION@S CIVIL-MILITBRY TRANSPORTATION 
NEEDS. ---- 

RTOP NO. 721-56-11 TITLE:  LIFT-FAN TRANSPORT AERODYNAMICS 
ORGANIZATION: AMES RESEARCH CENTER 
MONITOR: ROBERTS, L e  TEL. 4 1 5 - 9 6 1 - 2 2 8 0  
TECHNICAL SUMMARY 

INTEGRATION CHARACTERISTICS O F  DUCTED-FAN A N D  LIFT-FAN 
CONFIGURATIONS. THE RESEARCH I S  BEING CONDUCTED BY A VARIETY OF 
ANALYTICAL STUDIES,  SMALL-SCALE TESTS WHERE APPLICABLE I N  TBE AARL 7- 
BY IO-FOOT W I N D  TUNNEL A N D  OTHER W I N D  TUNNELS, A N D  LARGE-SCALE 
INVESTIGATIONS U S I N G  THE 40- BY 80-FOOT WI’EiD TUNNEL A N D  THE V/STOL 
STATIC TEST FACTLITP.  THE INVESTIGATIONS ARE BEING CARRIED OUT TO 
PROVIDE BACKGROUND TECHNOLOGY F O R  V/STOL AND STOL AIRCRAFT DESIGN A N D  
TO DEVELOP ANALYTICAL METHODS O F  PREDICTIRG AEPODYNAELC A N D  
PROPULSIVE INTERACTION EFFECTS. 

RESEARCH I S  UNDERWAY ON THE AERODYNAMIC A N D  PROPULSION 

RTOP HO. 721-56-11 TITLE:  LIFT-FAN AERODYNAMICS 
ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR z LOFTIN, L. K. ,  J R .  TBL. 703-827-3285 
TECHNICAL SUMEARY 

REQUIRED F O R  IMPROVED PERFORMAWCE A N D  S T A B I L I T Y  A N D  CONTROL O F  
POSSIBLE ADVANCED V/STOL LIFT-FAE AIRCRAFT CONFIGURATIONS THAT qOULD 

FIGHTER A N D  ATTACK LUIISSIONS. THE RESEARCH I S  DIRECTED ALONG TWO 
LINES.  THE MOBE FUNDAPIENTAL L I N E  I S  TO PROVIDE A BASIC UNDERSTANDING 
OF THE AERODYNAMIC PHENOMENA INVOLVED A N D  TO DEVELOP THEORETICAL OR 
SEMI-EMPIRICAL MEANS O F  PREDICTING THE AERODYNAMIC CHARACTERISTICS O F  
TEE VEHICLES, THE OTHER L I N E  I S  TO EXPLOIiE EXPERIMENTALLY THE 
AERODYNAMIC CHARACTERISTICS OF THE MORE NOVEL TYPES O F  VEHICLES 
INVOLVED WITH A VIEW TORARD DEFINING THEIR GROSS CHARACTERISTICS, THE 
PERTINENT VARIABLES, A N D  THE PROBLEM AREAS A N D  GENERAL METHODS OF 
SOLUTION. WIND-TUNNEL A N D  THEORETICAL STUDIES WILL BE USED TO 
IMPROVE THE CAPABILITY TO PREDICT THE AERODYNAMIC PERFORMANCE A N D  
S T A B I L I T Y  A N D  CONTROL CHARACTERISTICS OF ADVANCED LIFT-PAN-POWERED 
VTOL AND STOL CONCEPTS AS THEY &RE PRESENTLY ENVISIONED, A N D  TO 
EXPLORE NEW AIRFRAME-PROPULSION INTEGRATION CONCEPTS AIMED AT 

THE BASIC RESEARCH OBJECTIVE I S  TO DEVELOP THE TECHNOLOGY 

H A V E  APPLICATION IN MILITARY A N D  c r v n  TRANSPORT AND IN MILITARY 
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IMPROVENEWT I N  PERFORMANCE, 

RTOP NO. 721-56-12 TITLE:  LIFT-FAN TRANSPORT, PROPULSION CO 
ORGANIZATION: AMES RESEARCH CENTER 
EONITOR: ROBERTS, L. TEL. 415-961-1341 
TECHNICAL SUEIMARY 

O F  PPlPROVED L I F T  PANS. SOME O F  THE STUDIES ARE ANALYTICAL AND ARE 
MADE BY CONTRACT AND DEAL WITH THE USE O F  ADVANCED TECHNOLOGY TO 
IRPROVE LIFT-FAN PERFORMANCE, LIFT-FAN S I Z E ,  A N D  LIFT-FAN WEIGHT, 
BASED ON SOHE STUDIES BADE, TWO L I F T  FANS O F  1 - 3  PRESSURE RATIO ARE 
BEING PROCURED A N D  WILL BE USED I N  INVESTIGATIONS ON THE V/STOL 
STATIC T E S T  STAND APlD I N  THE YO- BY 80-FOOT W I N D  TUNNEL TO STUDY 
LIFT-FAN PERFORMANCE A S  COMPARED WITH PREDICTED CHARACTERISTICS, A N D  
TO STUDY LIFT-FAN A N D  AIRFRAME INTERACTION EFFECTS, PARTICULARLY I N  
THE CROSS-PLOW CONDITION THAT E X I S T S  I N  TRANSITION FROR VTOL FLIGHT 
TO NORBAL HORIZONTAL FLIGHT, T 9 E  INTERACTION EFFECTS ARE IHPORTANT 
TO LIFT-PAN DESIGN A N D  LIFT-FAN I N L E T  DESIGN. 

STUDIES ARE BEING CARRIED OUT TO INVESTIGATE THE CHARACTERISTICS 

RTOP NOe 7 2 1 - 5 6 - 1 4  TITLE:  LIFT-FAN TRANSPORT NOISE REDUCTION 
ORGANIZATION: AMES RESEARCH CENTER 
NONITOR: ROBERTS, L e  TEL. 4 15-967-1 1 11 
TECHNICAL SUMMARY 

MEASUREMENTS TO BE MADE O F  THE NOISE EMANATING FROM VARIOUS P O  
L I F T  FAN CONFIGURATIONS D U R I N G  V I N D  TUNNEL TESTING, V A R I O U S  
MODIFICATIONS ARE TO BE TESTED ON LIFT-FAN CONFIGURATIONS TO 
DETERMINE THEIR EFFECTIVENESS I N  REDUCING THE NOISE LEVEL A N D  THEIR 

THE 40- BY 80-FOOT W I N D  TUNNEL I S  BEING EQUIPED TO PERMIT 

ON THE AERODYNAYIC AND PROPULSIVE CHARACTERISTICS. AS A 

INVESTIGATE TECHNIQUES TO REDUCE LIFT-FAN NOISE, A 1,3-PRESSURE-RATIO 
L I F T  F A N  I S  BEING MODIFIED TO INCORPORATE NOISE REDUCTION FEATURE, 
WND INVESTIGATIONS WILL BE HADE TO W3ASURE THE NOISE WITH AND WITHOUT 
NOISE REDUCTION FEATURES. 

-ON TO A CONTRACTUAL STUDY, WHICH W A S  CARRIED OUT TO 

RTOP NO,  721-58-10 TITLE:  EXTFRNAL-FLOW JET-FLAP STOL RESEARCH 
AIRCRAFT 

ORGANIZATION: LANGLEY RESEARCH CENTER 
HONITOR: LOFTIN, L K.# J R ,  TEL, 703-827-3285 
TECHNICAL SUMEIARV 

THE USE OF THE EXTERNAL-PLOW JET-FLAP CONCEPT A S  A MEANS OF 
ACHIEVING STOL OPERATION I N  TURBOFAN AIRCRAFT I S  PRESENTLY OF GREAT 
INTEREST TO HILTTARY A N D  COMBEFCIAL AVIATION, EXTENSIVE WIND-TUNWET, 
STUDIES HAVE S H O W  T H I S  CONCEPT TO BE EFFECTIVE FOR PRODUCING THE 
H I G H  L I F T  NECESSARY F O R  STOL OPERATION, BUT THERE I S  A SERIOUS 
DEFICIENCY I N  THE TECHNOLOGY FOR SUCH A N  AIRCRAFT I N  TERMS O F  
FLIGHT-TEST RESULTS OF A R E A L I S T I C  VEHICLE OPERATING UNDER R E A L I S T I C  
TERRINAL AREA CONDITIONS, A N  EXTERNAL-FLOW JET-FLAP STOL RESEARCH 
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BIRCRAFT FOR STUDYING, I N  PLIGHT, THE P R O H I S I N G  B'IGH-LTFT 
CYARACTERISTPCS INDICATED I W  BIND-TUNNEL MODEL STUDIES A N D  ALSO 
PROVIDE A SUITABEE REPRESENTATIVE J E T  STOL AIRCRAFT FOR GENERAL 
OPERATIONAL RESZRRCH WILL BE DEVELOPED I N  A PROGRAES MAYAGEI)  BY THE 

BE RESPONSIBLE FOR THE AERODYNAETCS, PERFORPJANCX, STAETLITY A N D  
CONTROL, BND HANDZING Q U A L I T I E S  O F  THE AIRCRAFT. LANGLEY WILL ALSO 
DEVELOP THE ADVANCED AVIONICS REQUZRED A N D  U T I L I Z E  ONE OF THE 
AIRCRAFT IN INVESTIGATIONS O F  IF?? F L I G B T  CHARACTEPISTICS O F  STOL 
BIRCRAFT I N  TEE TERBIWAE AREA. 

FLIGHT RESEARCH CENTER, IN THE SUPPORT OF THIS P R O G R A Y ,  L A N G L E Y  w r L L  

PTOP NO. 721-60-10 TITLE:  AERODYNAMIC CHA8ACTERTSTICS O F  

ORGANIZATION: ANES RESEARCH CENTFR 
NONITOR: ROBERTS, E. TEL. 415-961-2280 
TECHNICAL SUMMARY 

A J O I N T  hrASA/ARMY P R O G R A M  I S  DIRECTED TOWARD A 'qJFT-FLAP't 
HELICOPTER ROTORv I N  VEICK A SHEET OF A I R  I S  BLOWN FRO!! THE TRATSING 
EDGE OF THE ROTOR BLAD'ES, A N D  I N  WHICH PITCH CONTROL I S  OBTAINED 
THROUGH DEFLECTION OF THE "JET-FLAP". THE INVESTIGATION CONSISTS OF 
ANALYTICAL STUDIES AND STATIC A N D  WTND-TUNNEL TESTS,  T H I S  METHOD OF 
PROPULSION A N D  CONTROL OFFERS THE P O S S I B I L I T Y  OF REDUCPD COFPLEXITY, 
HIGHER SPEEDS, A N D  LESS VIBRATION THAN WITB PRESENT TPCHNOLOGY, THE 
PRACTICAL ASPECTS OF INCORPORATING THE gqJET-FLAPgr ROTOP INTO A 
COMPLETE VEHICLE ARE BEING INVESTIGATED, V A R I O U S  STOPPABLE ROTOR 
CONFIGURATIONS WRE BEING INVESTIGATED B Y  ANALYTICAL STUDIES AND I N  
TBE W I N D  TUNNEL. THESE INCLUDE EEASURENENTS OF ROTOR LOADS AND SKAFT 
MOYENTS AT V A R I O U S  COMBINATIONS O F  ANGLE O F  ATTACK A N D  ADVANCE RATIOS 
TO DETEPHINE! APPROPRIATE ROTOR CONTROL TECHNIQUES T O  BE USED D U R I N G  
THE ROTOR START-STOP PROCESS, THE WORK I S  A COOPERATIVE EFFORT BY 
N A S A  ABD THE ARMY, V A R I O U S  V/STOX ATRCRAFT PROPELLERS ARE BEING 
INVESTIGATED I N  THE BIND TUNNEL, IN COOPERATION WITH A I R  FORCE 
PROPELLER PROGRAHS, TO OBTAIN CBARACTEFISTICS O F  V/STOL AIRCRAFT 
PROPELLERS A N D  TO OBTAIN DATA FOR COPTPARISON O F  PROPELLER 
CHARACTERISTTCS WITB PREDICTION BY ANALPTICAL METr-TODS. A J O I N T  
NASW/ARESY PROGRAH H A S  BEEN I N I T I A T E D  TO STUDY THE EFFECT OF ADVANCED 
ALRFOTL SECTIONS ON PERFORMANCE. THIS  P R O G R A H  R I L L  INCLUDE A I R F O I L  
STUDIES A N D  LARGE SCALE ROTOR TESTS.  

PROPELLERS, R O T O R S  A N D  ROTORCRAFT 

RTOP NO, 7 2 ' 0 - 6 0 - 7 0  T I T L E :  AEFODYNAPIIC CBARACTERISTICS O F  PROPELLERS 
A N D  ROTORS 

ORGANIZATION: LIINGLEY PESEARCH CENTER 
ESONITOR: LOFTSN, L, Re, JR. TEL, 703-827-3285 
TECHNICAL S U N H A R Y  

EFFECTIVENESS O F  EXISTING TH2ORTE EXTEND THE C A P A B I L I T I E S  O F  
THEORETICBL ETBODS, AND PROVIDE PROCEDURES FOR ANALYZING A N D  
PREDICTING THE AERODYNAMIC AND PERFORMANCE CHARACTERISTICS OF ROTORS 
A N D  PROPELLERS, EXPERIRENTAL STUDTES WITH V A R I O U S  ADVANCED ROTOR A H D  
PROPELLER CONCEPTS, INCLUDIBG SOME BASED ON NEW A I Q F O I L  TECSNOLOGY, 

A CONTINUING RESEARCH EPFQRT I L L  BE HAIFfTAINED TO ASCERTAIW TBE 
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B I L L  BE UNDERTAKEN TO PROVIDE IMPROVED BASIC PERFORMANCE 
CHARACTERISTICS. ANALYSIS A N D  STUDY OF THE JET-FLAP ROTOR 
APPLICATIONS WILL BE MADE I N  A N  EFFORT TO BETTER UNDERSTAND A N D  OFF 
S E T  JET-DRIVE POWER LOSSES BY IRPROVED L I F T  DISTRIBUTION A N D  WAKE 
INTERACTIONS. EXPERIMENTAL STUDIES WILL BE MADE O F  VARIOUS P R O M I S I N G  
V/STOL AIRCRAFT CONFIGURATIONS , SUCH AS T I L T  PROP-ROTOR , UNLOADED 
ROTOR A N D  STOPPED ROTOR TYPES I N  BOTH HOVERING A N D  RTGH SPEED FLIGHT 
REGIMES, PARTICULAR EiYPHASIS WILL BE PLACED ON THOSE AREAS WHICH MAY 
PROVIDE IHPROVEE7ENTS I N  HOVER A N D  HOT WEATHER PERFORMANCE, PROPELLER 
A N D  ROTOR NOISE,  PARTICULARLY BLADE SLAP A N D  VIBRATORY AIRLOADS. 

RTOP NO. 721-60-11 TITLE:  ROTOR LOADS A N D  STRUCTURES 
ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR: LOFTIN, L, K,, JR. TEL. 703-827-3285 
TECHNICAL SUMMARY 

THE P R I M A R Y  OBJECTIVE O F  T H I S  WORK I S  THE INVESTIGATION, 
D E F I N I T I O N ,  CONTROL, A N D  ALLEVIATION O F  ROTOR SYSTEM VIBRATION, 
I N S T A B I L I T I E S ,  A N D  OSCILLATORY STRESSES.  THE CONCERN I S  WITH ALL 
NONSTEADY PHENONENON WHICH L I M I T  THE UTILIZATION O F  THE ROTOR SYSTEM. 

THE BASIC PROBLEH STEMS FROM OPERATTNG A FLEXIBLE ROTOR SYSTEM I N  A 
SELF-INDUCED TURBULENT ENVIRONMENT. THE PROBLEMS HAVE BEEN DEALT 
WITH I N  THE PAST QITH LIMITED SUCCESS ON S P E C I F I C  CONFTGUFATIONS. 
THE FUTURE PROMISES INCREASED DIFFICULTY WITH TBE EVEN-INCREASING 
FORWARD SPEEDS THAT ARE BETNG PROPOSED. THE PROBLEMS ASSOCIATED WTTFI 
A ROTOR FLYING I N  I T S  OWN WAKE HAVE PREVENTED THE UTLIZAT'ION OF THE 
ROTORS FULL PERFORMANCE CAPABILITY, RESEARCH FOCUSED U P O N  THE BASIC 
PROBLEM OF ROTOR VIBRATION A N D  AEROELASTTC T N S T A B I L I T I E S  WILL HAVE 
APPLICATION TO ROTOR SYSTEM DESIGN CONCEPTS R A N G I N G  FROM THE PURE 
HELICOPTER TO COMPOUYD, TILT-ROTOR, SLOWED ROTOR A N D  STOPPED ROTOR. 
THE APPROACH TAKEN I N  T H I S  AREA OF RESEARCH I S  TO FOCUS P R I M A R Y  
ATTENTION ON THE NON-STEADY AERODYNAMICS, SUCH AS BAKE INTERACTION, 
TIP-VORTEX FLOW, A N D  OSCILLATING A I R F O I L  STUDIES.  THE CRITTCAL NEED 
I S  I N  TBE AREA OF DEFINING THE AERODYNAHIC ENVIRONMENT OF THE ROTOR. 
A CLOSELY ASSOCIATED AREA O F  WORK I S  I N  ROTOR SYSTEM AEROELASTIC 
S T A B I L I T Y  AND MECHANICAL S T A B I L I T Y ,  WHICH DETERMINE THE SUCCESS O F  A 
DESIGN I N  REGARD TO SUCH TRINGS AS FLUTTER, TORSIONAL DIVERGENCE, 

AREAS O F  ANALYTICAL STUDIES,  WIND-TUNNEL TESTS O F  MODEL A N D  LARGE 
SCALE ROTORS, TOWER TESTS,  A N D  FLIGHT TESTS,  BASIC AERODYNAMIC 
RESEARCH I S  INCLUDED, SUCH AS BLADE TIP-VORTEX STUDIES TO F I N D  WHAT 
MIGHT RE DONE TO CONTROL A N D  A L L E V I I T E  A PRINCIPAL SOURCES O F  ROTOR 
IMPULSIVE LOADINGS. ROTOR CONTROL SYSTEM MECFIANICAL AND AEROELASTIC 
S T A B I L I T Y  STUDIES ARE PLANNED TO SOLVE THE PROBLEM OF CONTROL OF H I G H  
SPEED ROTOR SYSTEMS, 

FOTOR WHIRL, A N D  GROUND/AIR RESONANCE. RESEARCH rs PLANNED I N  THE 

RTOP NO. 721-60-11 TITLE:  ROTOR LOADS BND STRUCTURES 
ORGANIZATION: AMES RESEARCH CENTER 
HONTTOR: ROBERTS, L ,  TEL, 415-961-1111 
TECHNICAL S U M M A R Y  

A NASA/ARMY/ONERA TTLT-ROTOR PROGRAM I S  UNDERWAY FOR 
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INVESTIGATION O F  PERFORHANCE A N D  AEROELASTIC PREDICTION TECHNIQUES ON 
TILT-ROTOR DES1 N. BOEING-VERTOL I S  THE CONTRACTOR NAS2-5025) F O R  
THREE 13-PT-DIA ETER R I G I D  ROTORS, H A V I N G  DIFFERENT 
DISTRIBUTIONS THAT HAVE BEEN INVESTIGATED AT SPEEDS UP TO 175 KNOTS 
I N  THE ABES 40- BY 80-FOOT W I N D  TUNNEL AND ARE BEING INVESTIGATED I N  
THE ONERA MODANE 2 6 - F T  W I N D  TUNNEL AT SPEEDS FROM APPROXIMATELY 200 
TO 500 KNOTS TO DETERMINE THE EFPECTS OF COFIPRESSIBILITP ON 
CENTER-OP-PRESSURE MOVERENT A N D  TORSIONAL DISTORTION NEAR THE ROTOR 
T I P S .  FIVE-PT-DIAMETER ROTORS HAVE BEEN INVESTIGATED I N  THE ARMY 
AERONAUTICAL RESEARCH LABORATORY 7- BY 10-FOOT W I N D  TUNNEL AT AHES TO 
DETERNINE THE EFFECTS OF SCALE A N D  RBYNOLDS NUMBER ON ROTOR 
PERFORMANCE, TESTS O F  A 25-FOOT DLABETER T I L T  ROTOR I N  THE 40 X 
80-FOOT WIND TUNNEL WILL BE MADE TO STUDY ROTOR LOADS A N D  STABILITY. 
VARIOUS STOPPABLE ROTOR CONFIGURATIONS ARE BEING INVESTIGATED BY 
ANALYTICAL STUDIES A N D  I N  THE W I N D  TUNNEL. THESE IBCLUDE 
MEASUREMENTS OF ROTOR LOADS A N D  SHAFT HOMENTS AT V A R I O U S  COBBINATIONS 
O F  ANGLE O F  ATTACK AND ADVANCE RATIOS TO DETERMINE APPROPRIATE ROTOR 
CONTROL TECHNIQUES TO BE USED D U R I N G  THE ROTOR START-STOP PROCESS. A 
J O I N T  N A S A / A R E I Y  PROGRAM H A S  BEEN I N I T I A T E D  TO STUDY THE EFFECT O F  
ADVANCED AIRFOIL SECTIONS O N  DYNAMIC LOADS. THESE MEASUREMENTS WILL 
BE HADE O N  LARGE-SCALE ROTORS I N  THE 40 X 80-FOOT W I N D  TUNNEL. 

RTOP NO. 721-60-15 T I T L E :  ROTOR TEST VEHICLE 
ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR 2 LOPTIN, L. K., J R .  TEL. 703-827-3285 
TECHNICBL SUMMARY 

THE BASIC OBJECTIVE I S  TO DEVELOP A N  ADVANCED ROTOR RESEARCH 
CAPABILITY, INCLUDING A FLIGHT VEHICLE, TO BE USED I N  OBTAINING THE 
NECESSARY UNDERSTANDING A N D  DATA TO SUPPORT A MORE R E A L I S T I C  ROTOR 
AERODYNAMIC AND DYNAMTC ANALYSIS, THE LOBG-TERM OBJECTIVE I S  TO 
DEVELOP SETTER METHODS OF PREDICTING THE OPERATIONAL L I M I T S  OF 
ROTORCRAFT, THE TEST VEKICLE I S  INTENDED TO HAVE (1) A PERFORMANCE 
CAPABILITY I N  EXCESS O F  PRESENT OPERATIONAL HELICOPTERS, ( 2 )  
ADDITIONAL L I F T  A N D  PROPULSIVE FORCE C A P A B I L I T I E S  ABOVE THAT PROVIDED 
BY THE ROTOR, (3) A COMPUTERIZED FLIGHT CONTROL SYSTEM TO PROVIDE 
PREDETERMINED PLIGHT TEST CONDITIONS, A N D  (4) EXTBNSIVE BND UVIQUE 
RESEARCH TNSTRUBENTATION CAPABILITY. TKE ROTOR TEST SYSTEM WILL BE 
DIRECTED AT GENERATING BASIC RESEBRCH INF'OFHATION ON ROTOR 
AERODYNAMICS# NOISE, VIBRATION, STRUCTURAL DYNAMICS, A N D  FLIGHT 
DYNAMICS I N  REGIONS O F  THE OPERATIONAL ENVELOPE WHERE PRESENT 
INFORYATION I S  INADEQUATE FOR USE I N  PREDICTING L I H I T A T I O N S  OR 
INDICATSS A POTENTIAL FOR IHPROVEHENTS I N  THE OPERATIONaL ENVELOPE. 

RTOP NO. 721-60-16 TITLE:  T I L T  ROTOR RESEARCH AIRCRAFT 

MONITOR: ROBERTS, Le TEL. 4 1 5 - 9 6 1 - 1 1 1 1  
TECHNICAL S U M M A R Y  

THE TILT-ROTOR AIfiCRAF'T CONCEPT TO THE POINT WHERE THE DESIGN OF 
COMMERCIAL OR EILTTARY TRANSPORT EMPLOYING A TILT-ROTOR CAN BE 

ORGANIZATION: AMES RESEARCH CENTER 

THE PROGRAH I S  DIRECTED TOWARD THE ADVANCEMENT OF TECHNOLOGY OP 
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UNDERTAKEN WITH CONFIDENCE, THE P R O G R A H  WILL ENCOHPASS BOTH TBE 
TILT-ROTOR A N D  THE TILT-FOLD-ROTOR CONCE@TS, BIRD-TUNNEE TESTS WILL 
BE MADE OF LARGE-SCALE ROTORS ABD OF SMAZE-SCALE, FUEL-SPAN, A N D  
SEMISPAN RODELS, THE RESULTS O F  THESE TESTS WILL A I D  I W  THE DESIGPI 
A N D  CONSTRUCTION OF A N  EXPERIHENTAL TILT-ROTOR RESEARCH RIRCRAFT, 
THE TILT-ROTOR CONCEPT I S  O F  INTEREST TO BOTH C O  PlERCIAL A N D  HTILITBRY 
APPLICATIONS SINCE I T  APPEARS TO OFFER A GOOD CONPROMISE BET 
SATISFACTORY HOVERING PERFORMANCE A I D  GOOD CRUISE EFFICIENCY.  I T  I S  
ALSO OF' INTEREST FOR HILITARY TRANSPORT A N D  RESCUE MISSIONS BECAUSE 
O F  THE LOW DOWNWASH VELOCITTES A N D  TEMPPERBTURES ASSOCIATED 
LOW-DISC LOADING T I L T  ROTORS. 

RTOP NO, 722-01-'10 TITLE: I C  CHARACTERISTICS O F  HYPERSONIC 
CONFIGURATIONS 

ORGANIZATION: BEES RESEARCH CENTER 
MONITOR: ROBERTS, L, TEL, 4 l5-96'I-'I 11 1 
TECHNTCAL S U H  

BECAUSE HYPERSONIC AIRCRAFT WILL ENCOUNTER NEW O R  MAGNIFIED 
PROBLEPlS, I N  CONPARISON WITH LOWER SPEED AIRCRAFT I T  I S  ALREADY 
CERTAIN THAT THE SHAPE O F  THESE VEHICLES WILL BE DIFFERENT. 
CONSEQUENTLY, AEES H A S  UNDERTAKEN A BASIC RESEARCH INVESTIGATION TO 
DETERMINE, ANALYTICALLY A N D  EXPERIWENTALLY, FEASIBLE A N D  PRACTICABLE 
CONFIGURATIONS F O R  HYPERSONIC AIPPLANES. 

RTOP NO, 722-01--10 T I T L E :  HYPERSONIC RESEARCH AIRPLANE CONCEPT 
ORGANIZATION: FLIGHT RESEARCH CENTER 
MONITOR :: GIBBONS, Y. T ,  TEL, 805-258-331 'I 
TECHNICAL SUMMARY 

HYPERSONIC AIRCRAFT WITH AIRBREATHING PROPULSION SYSTE 
POTENTIALLY ATTRACTIVE; HOGJEVER, A F I R M  HYPERSONIC AIRCRAF 
TECHNOLOGICAL BASE NUST BE DEVELOPED P R I O R  TO TFIE ACTUAL DESIGN A N D  
DEVELOPMENT OF OPEBATIONAL AIRCRAFT, A COMPREHENSIVE FLIGHT RSSEARCR 
PROGRAM CAN A N D  SHOULD PLAY A N  IMPORTANT ROLE I N  DEVELOPING T H I S  
REQUIRED TECHNOLOGY BASE, THE P R I E l A R Y  PURPOSE O F  THE WORK PROPOSED 
HEREIN I S  TO PROVIDE A CONTINUTNG ACTIVITY W H I C H  WILL PLACE THE 
FLIGHT RESEARCH CENTER I N  A P O S I T I O N  AT ALL TIMES TO TECHNICALLY 
SUPPORT THE D E F I N I T I O N ,  DEVELOPMENT, P R O G R A B  PLANNING, A N D  FLIGHT 
TEST O F  A N Y  FUTURE HYPERSONIC RESEARCH AIRPLANE ( H R A  PROGRAM.  T H I S  
TASK WILL IWVOLVE: STUDTES OF THE D E F I C I E N C I E S  N HYPERSONIC 
AIRCRAFT T ECHNOL OG B) I D E N T I F I C A T I O N  O F  SPECTFTC FLIGHT RESEARCH 
REQUIREMENTS; A N D  1 THE ESTABLISHMENT O F  GUIDELINES FOR CANDIDATE 

DEFINE PRACTICAL BRA CONCEPTS A N D  ESTUATES B I  L BE BADE TO DEFTNE 
TYPICAL H R A  OPERATIONAL REQUIREMENTS, DEVPLOP ENT SCHEDULES, 
PERFORNANCE, A N D  RESEARCH C A P A B I L I T I E S ,  COWTRACT STUDIES WILL BE 
USED TO PROVIDE S U F F I C I E N T  DEPTH TO S P E C T F I C  AREAS RELATED TO THE 
DESIGI?, DEVELOPMENT, A N D  QUALTFTCATION OF H R A  ENGINE A N D  AIRFRAHE 

H R A  CONCEPTS, ANALYTICAL STUDIES WILL BE P E R F O X ~ E D  r N - H o u s E  TO 
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IIARDBARE, 

RTOP NO, 722-01-10 T I T L E :  CONFIGURBTTON STUDIES 
OBGANIZATIOB: LANGLEY RESEARCH CENTER 
HONITOR: LOFTIN, L, K ,  J R ,  TEL, 703-827-3285 
TECHNICAL SUPIBARY 

DESIGN O F  EFFTCTEPIT, PRWCTICaL HYPERSONIC ATRBREATHING Z1IRCRAFTO K 
NUMBER O F  AIRCRAFT SYSTE S ARE BEING STUDIED, TBESE TNCLUDE 
HYPERSONTC TRANSPORTS, M L I T I R Y  STRIKE AND RECONWWISS&NCE VEHICLES, 
HYPERSONIC RESEAFCH IIRPLAWES, A N D  THE AIRBREATHING EilrJNCH VEHICLE, 
THE AIRBREATHING EaTJNCH VEHICLE GJHICH I S  CAPABLE O F  P R O V I D I N G  A TRULY 
LOW-COST SPACE O G I S T I C S  SYSTE CBN F I L L  A N  EXPECTED NEED I N  THE 
NASA/DOD P R O G R A  IN THE 4985-1 95 T I R E  PERIOD, TT WILL, THEREFORE, 
BE THE P R I R A R Y  SYSTEM CONSIDERED, MOST O F  THE TECHNOLOGTCAL ADVANCES 
NEEDED FOR T H I S  SYSTEH WILL HAVE DIRECT APPEICATTOW TO OTHER 
FITPERSONIC AIRCRBFT, A N Y  AIRBREATHING LAUNCH VEHICLE SYSTER INTENDED 
TO REPLACE THE TLRY DEVELOPED I N  THE 1970wS, MUST FULLY EXPLOIT THE 
INTERACTIONS BETWEEN AERODYNAMICS, PROPULSTON, STRUCTURES, TRAJECTORY 
SELECTION, ETC., TO ACHIEVE MAXII"IUEI OVERALL E F P I C I E B C Y  A N D  
OPERATIONAL F L E X I B I L I T Y  DETAILED WORK ON CONFIGURATION CONCEPTS, 
RELIABLE PREDICTION TECHNIQUES, FULL-SCALE REYNOLDS NUMBER EFFECTS, 
ENGINE-AIRFRAME INTEGRATION, ETC,,  WILL BE VIGOROUSLY PURSUED TO 
PROVIDE THE TECHNOLOGICAL BASE NECESSARY FOR DESIGNING A N  
AIRBREATHING LAUNCH SYSTER TO NEET TAESE REQUTREMENTS, 

THE PURPOSE OF T H I S  WORK I S  TO PROVIDE THE TECHNOLOGY FOR THE 

RTOP NO. '322-02-10  TITLE:: STRUCTUPES 

EIONITOF: VANO, A. E, TEL, 805-258-3311 
ORGANIZATION: FLIGHT RESEBRCH CENTER 

I L L  ATTEHPT TO EXPERTBENTALLY VALIDATE S I G N I F I C a N T  
HYPERSONIC-VEHICLE STRUCTURAL CONCEPTS A N D  INVESTIGATE FLIGHT-LORDS 
MERSURING TECHNIQUES F O R  THESE STRUCTURAL CONCEPTS AS THEY APPLY 
TOTHE BHTV, 

RTOP NO. 722-02-10 T I T L E :  ATERIALS A N D  STRUCTURES 
ORGANIZATION: LANGLEY RESEARCH CENTER 
PIONITOR: LOFTIN, L. K O @  J R ,  TEL, 703-827-3285 
TECHNICRE S U H N A R H  

TECHNOLOGY BASE FROE WHICH THE STRUCTURES F O R  HYPERSONIC VEHICLES CAN 
BE DESIGNED AND EVBEUATED. INCLUDED I N  THE PROGRAH ARE BOTFI ANALYTTC 
A N D  EXPERIMENTAL EFFORTS F O R  THE DEYELOP ENT OF COWCEPTS F O R  THERHAL 
PROTECTION O F  L I Q U I D  HYDROGEN TANKS, FUSELAGE STRUCTURES, WING 
STRUCTURES, ANT) P R O  UIF,SION STRUCTURES. RESEARCH DATA OBTATNED I N  THE 
EXPERIRENTAL PROGRA WILL SERVE TO EVALUATE DESIGN WETHODS A H D  
PROCFDURES A N D  TO ESTABLISH DESIGN APPLICATION GUIDELINES,  

RESEARCH A N D  DEYEEOPMENT I S  BEING CARRIED OUT TO ESTABLISH A 
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RTOP NO, 722-03-10 TITLE:  TNLETS A N D  I N L E T  CONTROLS 
ORGANIZATION: ARES RESEARCH CENTER 
MONITOR: ROBERTS, L. TEE. 415-961-1111 
TECHNICAL SUNMA€?Y 

WILL RlsQUIRE A I R  I N L E T S  O F  LARGE S I Z E  A N D  A H I G H  LEVELOF PERFORMANCE. 
THE LARGEST SINGLE FACTOR AFFECTING I N L E T  PERFORMANCE WILL BE THE 

CONDITION, OR STATE OF THE BOUNDARY LAYER ALONG THE INDUCTION PATH 
UNTIL THE ENGINE FACE I S  REACHED, THEREFORE, ABES I S  ENGAGED I N  
SEVERAL STUDIES TO G A I N  GREATER I N S I G H T  TNTO THE MECHANISM O F  LAMINAR 
A N D  TURBULENT BOUNDARY LAYER GROWTH AT HYPERSONIC SPEEDS, A N D  THE 
INFLUENCE O F  VARIOUS FACTORS KNOWN TO AFF$CT THE BOUNDARY LAYER THE 
PROBLEMS ARE BEING ATTACKED BY IN-HOUSE A N D  CONTRACT THEORETICAL 
STUDIES,  A N D  W I N D  TUNNEL EXPERIMENTS. 

FLIGHT AT HYPERSONIC SPEEDS WITH AIRBREATHING PROPULSION SYSTEHS 

RTOP NO. 722-03-10 TITLE:  I N L E T S  A N D  I N L E T  CONTROLS 
ORGANIZATION: LEWIS RESEARCH CENTER 
MONITOR: LEZBERG, E, A ,  TEL. 2 16- 433-4000 
TECHNICAL SUMMARY 

COMPONENT WORK ON HYPERSONIC I N L E T S  WILL BE CONDUCTED WITH THE 
OBJECTIVE OF INVESTIGATING TWO AND THREE-DIMENSIONAL FIXED GEOMETRY 
CONCEPTS WITH EMPHASIS ON SIt lULATING COMBUSTOR I N L E T  INTERACTIONS A N D  
DEVELOPING SIMULATION TECHNIQUES F O R  PARTIAL INLET TESTING (TESTING 
I N  THE LOCAL VEHICLE FLOW FIELD HEAT S I N K  AND WATER COOLED MODELS 
WILL BE TESTED OVER THE MACH NUHBER RANGE OF 5-8 AT THE PLUM BROOK, 
HTF, PERFORMABCE RESULTS WILL BE COMPARED WITH EXISTING OR HODIFIED 
PREDICTTON TECHNIQUES. 

RTOP NO, 722-03-10 TITLE:  PROPULSION 
ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR: LOFTIN, E. K. ,  YB. TEL. 703-827-3285 
TECHNICAL SUMMARY 

CONCEPTS FOR THE SCRAMJET ENGINE FOR VBHICLE AFPLICATIONS ARE 
UNDERWAY, A N  ACTIVE TNLET DESIGN A N D  TESTING PROGRAM I S  TN PROGRESS 
F O R  MACH NUMBERS UP TO 10, THESE I N L E T S  RELY ON COMPLEX COMPRESSION 
SURFACES O R  THREE-DTMENSIONAL CONTOURS TO ACHIEVE R A P I D  COMPRESSION, 
THUS SHORT HARDWARE, A N D  LOW SPILLAGE DRAG OVER A WIDE MACH NUMBER 
RANGE, IMPROVEMENTS ARE BEING MADE I N  THE APPLICATION O F  
TRANSITIONAL BOUNDARY LAYER P A R A  ETERS A N D  OF REAL G A S  COFRECTIONS TO 
THE BOUNDARY LAYER. A N  INVESTIGATION O F  THE EFFECT OF AERODYNAMIC 
A N D  GEOHETRIC PARAMETERS ON STARTING O F  SIMPLE TWO-DIMENSIONAL 
HYPERSONIC INLET MODELS T S  I N  PROGRESS, T H I S  INVESTIGATION I S  
APPLICABLE TO THE DESIGN OF I N L E T S  WHERE THE INTAKE FLOW CONTAINS A 
S I G N I F I C A N T  AMOUNT O F  BOUNDARY LAYER. I N L E T S  FOR HYPERSONIC VEHICLES 
NECESSARILY WILL BE INTEGRATED WITH THE AIRFRAHE A N D  WILL OFTEN BE 
LOCATED AFT WHERE BOUNDARY LAYERS ARE THICK. THE RESULTS O F  THE 
ABOVE TECHNOLOGY PROGRAMS WILE BE FACTORED INTO THE OVERALL EFFORT TO 
DEVELOP ADVANCED SCRAMJET AEROTHERMAL CONCEPTS WITH LOW COOLING 
REQUIREMENTS, 

BASIC RESEARCH A N D  INVESTIGATIONS TO DEVELOP AEROTBERMODYNAMIC 
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RTOP NO, 7 2 2 - 0 3 - 1 1  TITLE:  SUPERSONIC I I I I N G  A N D  CO 

RONITOR 2 R e  TEL,  703-827-3285 
TECHNICAL SUHMARY 

THE SUPERSONIC Y I X I N G  AND COHBUSTION PROGRAM WILL BE AIMED 
PRIMARIEY AT BASIC RESEARCB WPPLYING TO ADVANCED AEROTHERMAL CONCEPTS 
F O R  SCRAEIJETS, ANALYTICAL A N D  EXPERIHENTAL INVESTIGATIONS WILL BE 
ASSOCIATED WITH ,THE S E  OF A COHBUSTION HEATER F O R  SIMULATING 
CONDITIONS AT THE CO BUSTOR ENTRANCE CORRESPONDING TO F L I G R T  
NUMBERS FROM 3 TO 4, INVESTXGATIONS O F  COHBUSTION, FUEL I N J E C T I O N ,  
M I X I N G I  AND HEBT TRANSFER I N  A VARIETY O F  TWO DIMEWSIONAL A N D  
AXISYMMETRIC FLO F I E L D S  FOR BOTH WALL A N D  STREAM I N J E C T I O N  WILL BE 
CONDUCTED, A MAJOR PORTION OF THE VORK VTLL BE FOCUSED ON COMBUSTOR 
CONFIGURATIONS F O R  THREE-DIHENSIONAL SCRARJET CONCEPTS DESIGNED F O B  

TECHNOLOGY INVESTIGATIONS WILL BE DONE UNDER RTOP 722-03-10. S O  

ADDITIONs PRELIHINARY RESEARCH ON METHODS TO OBTAIN TRUE SIMULATION 
I N  GROUND F A C I L I T I E S  UP TO THE MACH 9 TO 10 RANGE WILL BE CONDUCTED 
U S I N G  A N  ARC BEATER I N  COMBINATION WITH A BLOB DOWN TANK (HEAT). 
WHICH EFFECTIVELY INCREASES THE MASS FLOW A N D  PRESSURE CAPABILITY OF 
THE ARC HEATER. 

ORGANIZATION: LANGLEY RESERRCH CERTER 

APPLICATION TO THE REUSABLE SHUTTLE BOOSTER; ASSOCIATED I R L E T  

SPECIFIC TASKS rw THE PROGRAM WILL BE ACCOHPLISHED BY CONTRACT. IN 

PTOP NO. 722-03-11 T I T L E :  SUPERSONIC M I X I N G  A N D  COMBUSTION 
ORGANIZATION: ARES RESEARCH CENTER 
YONITOR: ROBERTSB, L. TEL. 4 1 5 - 9 6 1 - 1 1 1 1  
TECHNICAL SUHMARY 

EFFECTS BETWEEN A N  I N L E T  AND B CONBUSTOR OPERATING AT HYPERSONIC MILCH 
NUMBERS. THE MAJOR OBJECTIVES O F  THE INVESTIGATION WILL BE T O  
DETERMINE THE PERFOREANCE CHARACTERISTICS OF A HYPERSONIC INLET I N  
THE PRESENCE OF A SUPERSONIC COMBUSTOR, IWCLUDING THE S E N S I T I V I T Y  O F  
COMBUSTOR PERFORMANCE TO I N L E T  FLOW DISTORTION, A N D  UPSTREAM EFFECTS 
O F  COYBUSTOR PRESSURE R I S E  ON I N L E T  PERFORMANCE. EXPERIMENTAL 
STUDIES WILL BE CONDUCTED I N  THE AHES 3.5-FOOT FACILITY USING A 
TWO-DINENSIONAE I N L E T  A N D  AN ATTACHED COLD FLOW SIMULATED COMBUSTOR, 
I N  THESE T E S T S  BO BURNING WILL BE I N I T I A T E D  BUT THE PRESSURE R I S E  
WILL BE ARTIFICIALLY IINDUCED, A SECOND S E R I E S  OF TESTS WITH 
COMBUSTION WILL BE I N I T I A T E D  IN THE AMES P I L O T  FACILITY UNDER FULLY 
SIMULATED INLET-COPIBUSTOR CONDITIONS F O R  FLIGHT MACH NUMBERS BETWEEN 
ABOUT 4.0 BND 7,O. ANALYSIS O F  THE DATA WILL BE ACCOMPLISHED 
IN-HOUSE A N D  ON CONTRACT, 

STUDIES WILL BE I N I T I A T E D  TO INVESTIGATE THE MUTUAL INTERACTION 

R T O P  NO. 722-03-41 TITLE:  SUPERSONIC M I X I N G  A N D  COMBUSTION 
ORGANIZATION: LEWIS RESEARCH CENTER 
HONITOR: LEZBERG, E, A.  TEL. 2 1 6 - 4 3 3 - 4 0 0 0  
TECHNICBL S U R R A R Y  

SUPEIiSONIC PENETRATIOV A N D  M I X I N G  F O R  CONVENTIONAL FUEL INJECTOR 
DESIGNS A N D  F O R  STRUT INJECTORS UTILIZIWG VORTEX EFFECTS; STUDIES OF 

COMBUSTION TECHNOLOGY WILL BE DEVELOPED BY: EXPERIHENTS I N  
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SUPERSOBTIC DIFFUSIOW FLAWES TO INVESTIGATE THE EFFECTS OF BURNHNG OW 
THE N I X I N G  PROCESS; A N D  EXPERIRENTS OB THE I G N I T I O N  O F  HYDROGEN I N  

PERATURE REGION WEAR '1000 DEGREES K WITH VITIATED A I R ,  LAFGE 
SCALE T E S T S  OF SUPERSONIC COBBUSTORS WTLL BE CONDUCTED I N  CEEWN AND 

IATED TEST STREAMS TO PROVIDE DESIGN IIYFORHATION FOR S 
BUSTION ENGINES FOR VEHICLE APPLICATIONS. TESTS O F  CO 
BUSTORS WITH STRUT A N D  WALL I N J E C T I O N  WILL BE CONDUCTE 

BROOK, HTF, AT SIPIU'EATED MACH 7 A N D  8 FLIGHT CONDITTONS, 

RTQP NO, ' 722-03-12  TITLE:  EXHAUST WO'ZZLE SYSTEES 
ORGANIZATION: L E V I S  RESEARCH CENTER 
BONITOR: EEZRERG, E, ih, TEE. 216-433-4000 
TECHNICBE SUPIBARY 

NOZZLES SUITABLE FOR INTEGRATION O F  SUPERSONIC BURNING RAHJETS WITH A 
HYPERSONIC VEHICLE. ODUEAR NOZZLE CONCEPTS WHICH PARTIALLY EXPAND 
THE FLOW FROH CYLINDRICAL OR RECTANGULAR CONBUSTORS AND TURN I T  
TOWARD THE VEHICLE REAR EXPANSION SURFACE WILL BE INBESTIGWTED WITH 
THE OBJECTIVE O F  DEVELOPIWG DESIGNS WHICH G I B E  GOOD PERFORHBNCE OVER 
A RANGE OF PRESSURE RBTTOS CORRESPONDING TO THE FLIGHT MACH NU 
RANGE REQUIRED FOR FUTURE VEHICLES, C NTRACTED STUDIES TO DEVELOP 
APPROPRTWTE DESIGW TECHNIQUES, A N D  A S ALE SCWLE EXPERIHENTBL PROGBAH 
WITH A DIRECT CONNECTED NOZZLE U S I N G  A N  EXISTING ALUMINA PEBBLE BED 
AS A HOT A I R  SOURCE WILL BE I N I T I A T E D ,  LARGE SCALE TESTS OF B NOZZLE 
I'M CONNECTED P I P E  T E S T S  WITH A N  18- INCH DIAHETER SUPERSONIC COHBUSTOR 
WILE FOLLOW I N  THE PLUB BROOK HYPERSONIC TUNNEL F A C I L I T Y I  WND 
PERFORNAICE RESULTS COBPARED I T H  EARLIER RESULTS U T I L I Z I N G  A SIMPLE 
CONICAL EXPANSIOW NOZZLE, FREE J E T  TESTS O F  A PARTIAL INLET,  
COHBUSTOR, A N D  NOZZLE DESIGNS RESULTING FROM THE COMPONENT TESTS WILL 
THEN BE CONDUCTED AT SHALLER SCALE, 

ANALYTICAL A I D  EXPERIHENTAL STUDIES WILL BE CONDUCTED TO DEVELOP 

RTOP NO, 722-52-10 TITLE:  HYPERSONIC RESEARCH ENGINE 
ORGANIZATTON: LANGLEY RESEARCH CENTER 
MONITOR: LOFTTN, E ,  K,, J R ,  TEE, 703-827-3285 
TECHNICAL SUMEARY 

HYDROGEN HYPERSONIC R A  J E T  ENGINE O F  LABORATORY S I Z E  BY BUILDING 
FULL-SCALE, WATER-COOL D,  AEROTHERHODYNAEIC INTEGRATION MODEL ( A I  
A N D  A FULL-SCALE, HYDROGEN-COOLED, STRUCTURES ASSEHBLY BODEL (Saw) O F  
THE HRE; A N D  HEASURING THE WEROTHEFEODYNAMIC PERPORMANCE F R O Y  MACH 5 
TO '9 WITH THE AI% BND EVIiLUATIWG AT EACH 7 THE ENGINE STRUCTURES 
THERHIIL PERFOR ANCE A N D  LOW CYCLE FATIGUE CHARWCTESISTICS, THE 
OBJECTIVE I S  TO ADVANCE A N D  CRYSTALLIZE TBE TECHNOLOGY OF HYPERSONIC 
AIRBPEATHPWG PROPULSION SYSTEHS AWD EVALUATE THE TEQUIREHENTS FOR 
FUTURE RESEARCH, THE SUPERIOR FUEL ECONOHY O F  AIRBREATHING 
PROPUESIOH REQUIRES THAT SUCH SYSTERS BE REEXAMINED I N  LTGHT OF T9E 
CURRENT TECHNOLOGY F O R  APPLICATION TO BNY NEY HYPERSONIC AT 
FLIGHT PIISSI0Re 

TO DEFINE A PRACTICAL, HIGX-PERFORMANCE, MACH 3 TO 8 L I Q U I D  
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RTOP NO, '927-01-01 TTTLE: L I F T I N G  BODY FEPGBT PROGPAB 
ORCWNIZATTON: PLIGHT RESEARCH CENTER 
flONITOR :: PICTIGUE, 9, G, TYL,  805-258-3317 
TECHNICAL S U M E A R Y  

THE LOW SUPERSOWIC A N D  SUBSONIC CHARACTERHSTTCS OF ETFTING 
REENTRY VEHICLES ARE BEING STUDIED EY NEAWS O F  A COOBDIWATED FLIGFlT 
A N D  W I N D  TUNNEL TEST P R O G R A M  WITH 2-F3, HL-IO, BBD K - 2 Y W  AIRCRAFT. 
THE PROGFAP? WILL YIELD THE DETAILED AERODYNAMIC CHBRACTERISTTCS O F  
THESE AIRCRAFT AND A HEASURE OF THE ABILITY O F  THE M I N D  TUHHFLS TO 
PREDICT THESE CHARACTERISTICS, I N  ADDITTON, OPERATIONAL 
CHRRACTERISTTCS I N  THE TERBINAL WFEA A R E  BEING EXPLORED, 

RTOP NO, 7 3 1 - 1 1 - 4 1  TTTLE: HYDROGEN-OXYGEN LAUNCH VEHICLE EWGINE 
ORGBWIZATION: LEWIS RESEARCH CENTER 
MONITOR: DOUGLASS, €3, W e  TEL, 2 1 6 - 4 3 3 - 4 0 0 0  
TECHNICAL SUP¶MARY 

TECHNOLOGY DIRECTED AT REDUCING COSTS, IEPROVING RELIASTLTTY A N D  
TNCREASING THE OPERATIOWAL CAPABILITY OF' CRITICAL COMPONENTS OF 
HYDROGEN-OXYGEN LAUNCH VEHICLE ENGINES, HOWEVER, I N  VIEW O F  PRESSING 
DEBRNDS FOR PERSONNEL TN OTHER AREAS, T H I S  ACTIVTTY WILL BE PHASED 
OUT I N  FP 1971. 

THE OBJECTIVE OF T H I S  PROGRAM HAS BEEN T O  CONDUCT RESEARCH ABD 

RTOP NO, 731-97-43 T I T L E :  SHUTTLE AIRBREATHING ENGINE TECHNOLOGY 
ORGANIZATION: LEWIS RESEARCH CENTER 
MONITOR: STEWART, 8, L .  TEL. 2 1 6 - 4 3 3 - 6 4 6 3  
TECHNICAL SUMMARY 

REQUSREEENTS, I S  TRE LANDING PHASE F O R  BOTH THE BOOSTER BND ORBITER 
VEHICLES. T H I S  PHASE OF THE I L L  REQUIRE AIRBREATHING GAS 
TURBINE ENGINES EITHER O F  THE A N  TYPE. THE EFFORTS TO BE 
RADE I N  CONJUNCTIOY WITH THESE ENGINE P R O G R A B S  INCLUDE ( A )  THE STUDY 
OF CANTDATE ENGINE FOR BOTH VEHICLES TO DETERBINE CHANGES I 
STRUCTURE, HATERIALS, ETC. REQU RED TO BEET THE NEW R 
IMPOSED BY THE SHUTTLE M I S S I O N  LAUNCB, SPACE ENBIRON 

TO THE USE O F  92 AS THE FUEL (COBBUSTOR MODIFICATIONS, ALTITUDE 
STARTING, ENGINE CONTROLS, P U E P I N G  SYSTEMS, ETC.) I (C) RELATED 
EXPERIMENTAL A C T I V I T I E S  INCLUDING H 2  FEED SYSTEM, COMBUSTOR A N D  FUEL 
P U M P I N G  INVESTIGATIONS, AS tllELL AS ENVIRONMENTAL EFFECTS OW THE 
ENGINE, BND (D) U P O N  F I N A L  SELECTION O F  THE ENGINES (OR ENGINE I F  
COHBONALITP CAN BE ESTABLISHED) THE RODIPICATION A N D  INVESTIGATION OF 
ONE O F  EACH ENGINE AT A PACE SUCH THAT THEY MAY SERVE AS 
PR E- PROTO T P  P E  BER S I  ON S e 

A C R I T I C A L  ASPECT OP THE SHUTTLE HISSION,  BASED UPON CURRENT 

e (B) ASSOCIATED STUDIES O F  PROBLEBS I N  ADAPTING THESE ENGINES 
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RTOP NO, 73 - 1 2 - 4 1  TITLE:  PROPULSION SYSTEFlS F O R  PLANETARY 

ORGANIZATION: LEWIS RESEARCH CENTER 
MONITOR: CONRAD, E. W e  TEL. 2 1 6 - 4 3 3 - 4 0 0 0  
TECHNICAL SUMMARY 

SUBSYSTEM, A N D  SYSTEM DESIGN CRITERIA F O R  PROPULSION SYSTEMS USING 
SPACE STORABLE A N D  HYDROGEN-FLUORINE PROPELLANTS A N D  TO DEMONSTRATE 
THE PERFORMANCE A N D  TECHNOLOGY READINESS O F  BOTH B PUFIP-FED STORABLE 
ENGINE A N D  COFIPLETE PROPULSION MODULE, FOR SIMULATED MISSION OF '1200 
DAYS. THE PROGRAM OBJECTIVES WILL BE MET THROUGH DESIGN, FABRICBTION 
A N D  DEMONSTRATION TESTING O F  A RESEARCH PROPULSION HODULE. 
APPLICABILITY TO A REAL FLIGHT SYSTEM WILL BE ENSURED BY THE USE O F  
PLIGHT WEIGHT HARDWARE A N D  BY CONSIDERATION OF ALL REAL AREAS O F  
SYSTEM INTERACTION, SPACE ENVIRONMENT, A N D  LAUNCH VEHICLE A N D  PAYLOAD 
CONSTRAINTS BND INTERFACES, THE PROGRAFI WILL DEVELOP A N D  DEMONSTRATE 
TECHNOLOGY I N  FOUR P R I M A R Y  AREAS: ( 1 )  INVESTIGATION O F  A 5000 POUND 
THRUST RESEARCH ENGINE USING FLOX-METHANE, (2) DEMONSTRATION O F  TWO 
INTEGRATED PROPULSION MODULES SUITABLE FOR DEEP SPACE OPERATION 
(1200DAYS) ,  ( 3 )  DEMONSTRATION O F  A COMPLETE FLOX OR FLUORINE 
PROPELLANT FEED SYSTEM (INCLUDING PRESSURIZATION) WITH THE REQUIRED 
STEADY-STATE AND DYNAMIC OPERATING CHARACTERISTICS A N D  ( 4 )  
INTEGRATION INTO THE PROPULSION MODULE OF ALL PRIMARY SUBSYSTEMS, 
SUCCH AS AUXILIARY PROPULSION, ATTITUDE CONTROL SYSTEM, THRUST VECTOR 
CONTROL, ETC, ULTIMATELY, THE COMPLETE M I S S I O N ( S )  B I L L  BE 
DEflONSTRATED I N  THE B-2 F A C I L I T Y  UNDER SIMULATED SPACE 
CONDITIONS. DIRECT TECHNOLOGY SUPPORT TO THE MODULE PROGRAM WILL BE 
PROVIDED BY IN-HOUSE A N D  CONTRACT PROGRAMS THAT ARE DIRECTED AT 
CRITICAL COMPONENT PROBLEMS. 

APPLICATIONS 

THE OBJECTIVE O F  T H I S  PROGRAM I S  TO PROVIDE COMPONENTp 

RTOP NO. 73 '1 -12-42  TITLE:  PRESSURE FED SPACE STORABLE PROPULSION 
MODULE 

ORGANIZATION: J E T  PROPULSION LABORATORY 
MONITOR: MEEKS, P. TEL. 2 1 3 - 3 5 4 - 2 5 4 6  
TECHNICAL SUMMARY 

THE WORK CONDUCTED UNDER T H I S  RTOP I S  DIRECTED TOWARDS THE 
DEMONSTRATION OF THE PERFORMANCE AND OPERATIONAL C A P A B I L I T I E S  O F  A 
SPACE STORABLE PROPULSION MODULE USING OXYGEN DIPLUORIDE AND DIBORANE 
( O F 2 / B 2 H 6 )  A S  PROPELLANTS UNDER ENVIRONMENTAL TEST CONDITIONS. 
BECAUSE OF I T S  H I G H  PERFORMANCE, THE PROPELLANT COMBINATION O F  
OF2/T32H6 WILL SIGNIFICANTLY INCREASE SPACECRAFT PAYLOADS OVER 
CURRENTLY USED PROPELLANT COMBINATIONS. A PREPROTOTYPE DEMONSTRATION 
PROGRAM B I L L  BE PLANNED I N  ORDER TO G A I N  A N  UNDERSTANDING AND REQUIRE 
A DEPTH O F  KNOWLEDGE CONCERNING THE SUBSYSTEN INTERACTIONS O F  A 
PROPULSION SYSTEM U S I N G  THE AFOREMENTIONED PROPELLANT COMBINATION, 
THE DEMONSTRATION SYSTEM WILL I N I T I A L L Y  USE CURRENTLY AVAILABLE 
FbIGHT-WEIGHT (BUT SHORT DURATION) COMPONENTS. A S  LONG-DURATION, 
FLIGHTWEIGHT COMPONENTS BECOME AVAILABLE THEY WILL BE SUBSTITUTED F O R  
THEIR L E S S  ADEQUATE COUNTERPARTS A N D  TESTS I L L  BE CONDUCTED TO 
DETERMINE THE EFFECTS O F  T 9 E  NEW COMPONENTS O N  THE SYSTEM, THE 
PROGRAM WILL CONTINUE T H I S  APPROACH UNTIL THE METAMORPHOSIS BETWEEN 
THE PREPROTOTYPE SYSTEM A N D  THE FLIGHTWORTHY SYSTEM H A S  BEEN 
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COMPLETED, THE LONG-DURATION, FLIGHTWEIGHT SYSTEM WILL THEN UNDERGO A 
MODIFIED PRE-FLIGHT RATING TEST S E R I E S  TO VERIFY THE OPERATIONAL 
READINESS OF THE OF2/B2H6 PROPULSION HODULE F O R  SPACECRAFT 
APPL ICAT ION, 

RTOP NO, 731-13-47 TITLE: AUXILIARY PROPULSION SYSTEES 
ORGANIZATION: LEWIS RESEARCH CENTER 
MONITOR: GREGORY, J. W, TEL, 216-Q33-4000 
TECHNICAL SUMMARY 

CRITERIA,  SYSTEM DESIGN C R I T E R I A  A N D  SYSTEMS DEMONSTRATIONS FOR 
AUXILIARY PROPULSION SYSTEMS U S I N G  ADVANCED H I G H  ENERGY CRYOGENIC AND 
SPACE STORABLE PROPELLANTS, SUCH A S  HYDROGEN-FLUORINE A N D  FLOX-LIGHT 
HYDROCARBON FUELS. I N I T I A L L Y ,  EFFORTS WILL BE DEVOTED TO DEVELOPRENT 
O F  COMPONENTS, INCLUDING INJECTORS,  COOLED THRUST CHAMBERS, AND 
P O S I T I V E  EXPULSION OR OTHER FEED DEVICES. I N  F.Y. 1971, THE EFFORTS 
WILL BE DIRECTED TO COMPLETING THE COMPONENT WORK I N I T I A T E D  I N  
PREVIOUS YEARS; NO NEB WORK WILL BE STARTED. EFFORTS I N  SUCCEEDING 
YEARS WILL BE APPLIED TO SYSTEB DESIGN, CONTROLS, A N D  BUILD-UP OF 
COMPLETE BREADBOARD DEMONSTRATOR SYSTEMS TO EVALUATE SYSTER 
INTERACTION A N D  CONTROL PROBLEMS. THE SYSTEMS WILL BE S I Z E D  FOR 
POSSIBLE FUTURE INTEGRATION, EVALUATION, AND USE O N  RESEARCH 
PROPULSION MODULES OR OTHER SIMULATED STAGES, 

THE OBJECTIVE O F  T H I S  PROGRAM I S  TO PROVIDE COBPONENT DESIGW 

RTOP NO. 731-13-4Y TITLE:: AUXILIARY PROPULSION SYSTEMS 
ORGANIZATION: J E T  PROPULSION LABORATORY 
MONITOR : MEEKS, P. TEL. 213-354-2546 
TECHNICAL SUMBARY 

SYSTEEl DESIGN AND DEMONSTRATION O F  LOB THRUST CHEMICAL MAWEUVERING 
A N D  ATTTTUDE PROPULSION SYSTEMS WITH PARTICULAR ATTENTION TO LONG 
L I F E  I N  TRE SPACE ENVIRONMENT. TO COMPLETE THE PRESENT ON-GOING 
ADVANCED DEVELOPMENT O F  A LOW-THRUST SYSTEM U S I N G  MONOPROPELLANT 
HYDRAZINE FOR THE TOPS (THERMOELECTRIC OUTER PLANET SPACECRAFT) 
ATTITUDE PROPULSION. COMPONENTS INVESTIGATIONS WILL BE PERFORMED ON 
THE B A S I S  OF FAVORABLE CO%PARISONS WITH E X I S T I N G  EXPERIMENTAL 
HARDWARE I N  THE CASE OF NEW CONCEPTS, OR O N  THE B A S I S  O F  LOW OR 
UNRELIABLE PERFORMANCE I N  THE DEMONSTRATION PROGRAM, ANALYSES AND 
COMPUTER PROGRAMS WHICH PREDICT HYDRAZINE REACTOR VACUUM START 
CHARACTERISTICS WILL BE COMPLETED A N D  WILL BE V E R I F I E D  BY COMPARISON 
WITH EXPERIMENTAL TESTS.  COMPATIBILITY OF CONSTRUCTION PIATERIALS FOR 
L I Q U I D  PROPULSION SYSTEHS WITH PROPELLANTS WILL BE TESTED A N D  THE 
IHPLTCATIONS O F  LONG-TERB SPACE STORAGE WILL BE INVESTIGATED. 
ADVANCEMENT OF THE STATE-OF-THE-ART O F  EXPULSION DEVICES A N D  L I Q U I D  
PROPULSION SYSTEM COMPONENTS WILL BE PURSUED. 

THE OBJECTIVE OF T H I S  AREA OF WORK I S  TO PROVIDE COMPONENTS, 
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RTOP NO, ' 9 3 1 - 4 3 - 4 5  TITLE:  ONOPROPELLANT AUXILIARY PROPULSION 

ORGANIZATION: GODDARD SPACE 
EYIOIITOR: YETBAN, A ,  A ,  TEL. 301-982-5021 

OF T H I S  AREA OF ORK I S  TO EVALUATE LO 
Y PROPULSION SYST MS FOR APPLICATION TO 
R K  WILL BE PRIMARILY RELATED TO MONOPROPELLANT 

HYDRAZINE SYSTERS, THE EVALUATIONS CAR BE APPLIED TO THE DEVELOP 
O F  SYSTEMS DIRECTLY APPLICABLE TO PRESENT GSFC PROPULSION 
REQUIREMENTS F O R  SPACECRAFT ATTITUDE CONTROL, STATION KEEPING, A N D  

TBTION CHANGING A N D  FOR LAUNCH VEHICLE VERNIER CORRECTION, THE 
A J O R  PORTIOB O F  T H I S  WORK WILL BE CONDUCTED I N  THE GSFC PROPULSION 

LABORATORIES A N D  AT THE GSFC CHEMICAL PROPULSION RFSEABCH FACILITY.  

RTOP NO. 731-113-48 TITLE:  AUXILIARY PROPULSION ENGINES 
ORGANIZATION: LEWIS RESEARCH CENTER 

ONITOR: NORED, D,  E. TEL e 2 16- 4 3 3 - 4 0 0 0  
ECHNICAL SUMMARY 

THE OBJECTIVE O F  T H I S  PROGRAM I S  TO PROVIDE THE REQUIRED 
BACKGROUND OF TECHNOLOGY F O R  THE AUXILIARY PROPULSION ENGINES FOR THE 
SPACE SHUTTLE. THE MAJOR PORTION O F  T H I S  WORK WILL BE DEVOTED TO 
ADVANCEMENTS I N  THE ATTITUDE CONTROL THRUST CHAMBER ASSEMBLY AREA, 
INCLUDING THE TNJECTOR, THRUST CHAMBER, I G N I T I O N  SYSTEH, A N D  VALVES, 
THE OPERATING CONDITIONS FOR THE EXPERIMENTAL WORK O N  ATTITUDE 
CONTROL THRUSTERS WILL BE SELECTED TO F I T  THE PARTICULAR REQUIREMENTS 
O F  THE SPACE SHUTTLE, T H I S  WILL INCLUDE OPERATION WITH GASEOUS 
HYDROGEN/GASEOUS OXYGEN PROPELLANTS I N  THE RANGE OF THRUST FROM 
7 5 0 - 4 0 0 0  P O U N D S ,  CHABBER PRESSURE FROM 20-500 P S I B ,  A N D  APPROPRIATE 
RANGES O F  PROPELLANT I N L E T  PRESSURES A N D  TEMPERATURES. P R I M A R Y  
EEIPHASIS I N I T I A L L Y  WTLL BE ON THE INJECTOR-CHAMBER COOLING AREA, 
WHEN THE INDIVIDUAL COMPONENT TECHNOLOGY I S  SUFFICIENTLY ADVANCED 
(BOTH WITHIN T H I S  RTOP A N D  THE COMPLEMENTARY RTOP 128-31-61, W H I C H  

COVERS I G N I T I O N  AND VALVES , POINT DESIGN BREADBOARD THRUST CHAMBER 
ASSEMBLIES WILL BE FABRICATED A N D  ASSEMBLED TO PROVTDE A N  EVALUATION 
OF OVERALL PERFORMANCE, RESPONSE A N D  DURABILITY. OTHER PROGRAMS 
RELATING TO THE SUPPLY, REGULATION, A N D  THERMAL CONDTTIONING OF THE 
PROPELLANTS FED TO THE ATTITUDE CONTROL ENGINES AEE INCLUDED I N  T H I S  
RTOP. EFFORTS WILL ALSO BE I N I T I A T E D  ON CHARACTERIZATION A N D  
EVALUATION OF THE ORBITAL MANEUVERING SYSTEM (OMS) ENGINE, 

RTOP NO. 7 3 1 - 1 3 - 4 8  T I T L E :  SPACE SHUTTLE VEHICLE AUXILIARY 
PROPULSION SYSTEM 

ORGANIZATION: MARSHALL SPACE FLIGHT CENTER 
MONITOR: LOBBARDO, J, A s  TEL. 2 0 5 - 4 5 3 - 3 8 0 0  
TECHNICAL SUM 

THE ESTABLISHMENT O F  CORPONENT A N D  SYSTE HNOLOGY REQUIRED 
F O R  THE SPACE SHUTTLE AUXILIARY PROPULSION S WILL BE ACHIEVED 
THROUGH THE VARIOUS TASKS OF T H I S  EFFORT, F I V E  TASKS ARE I D E N T I F I E D  
WHICH WILL RESULT 1 THE ESTABLISHMENT O F  SPACE SHUTTLE AUXILIARY 
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PROPULSION SYSTEM PSFLIHINARY DESIGN, A PROPEELhNT SUPPLY SYSTE 
DESIGN INTEGRATING THOSE REQUIRERENTS O F  SHUTTLE CRYOGEN U S I N G  
SYSTEES WRICH STUDIES SHOW SHOULD BE INTEGRATED, A N D  AN OPXRATING 
BREADBOARD AUXILIARY PROPULSION SYSTEM, BOTH IN-SOUSE BND CONTRACTED 
EFFORTS ARE PLANNED WHTCH INCLUDE ANALYSIS, DESIGN, FABRICATION, A N D  
TEST PHASES, 

RTOP NO. 731-13-49 TITLE:  CHEMICAL ROCKET PLUME INTERACTIONS 
ORGANIZATION: LEWIS RESEARCH CERTER 
MONITOR: A R K ,  He TEL, 2 16-433-4000 
TECHNICAL SUMMARY 

THE OBJECTIVE OF T H I S  PROGRAM I S  TO DETERMINE THE EFFECTS OH 
NEARBY SPACE VEHICLES A N D  VEHICLE COVPONENTS OF F I R I N G  CHEMICAL 
ROCKET THRUSTERS F O R  MANEUVERING ABOUT OR DOCKING TO THESE VEHICLES. 
S INCE THE EFFECTS OF CHEMICAL THRUSTER PLUME IMPINGEMENT MAY BE 
DEXETERIOUS TO CONTINUED OPERATION O F  SUCK EQUIPMENT, A COMPLETE 
STUDY O F  THESE EFFECTS CANNOT, I N  GENERAL, BE MADE I N  FLIGHT,  I T  I S  
THE PURPOSE OF THE WORK DESCRIBED I N  T B I S  RTOP TO MAKE T R I S  STUDY 
UNDER CORRECTLY SIMULATED CONDITIONS ON THE G R O U N D  BND THUS TO 
DETERMINE THE L I M I T S  OF OPERATION FOR SUCH THRUSTERS D U R I N G  
EXTRAVEHICULAR, DOCKING A N D  OTHER SIMILAR A C T I V I T I E S ,  INFORMATION 

MODE AS WELL AS F O R  LONGER DURATION APPLICATION. AMINES AS 
MONOPROPELLANT AND BI-PROPELLANT, AS WELL AS HYDROGEN WTLL BE 
INCLUDED BS FUELS. PROTECTIVE MEASURES NILL BE CONSIDERED FOR 
ENLARGING THE REGIME O F  OPERATION OF SUCH THRUSTEFS WITHOUT DAMAGE TO 
NEARBY VEHICLES OR CREW, CLEANTNG OF SURFACES OTHERWISE CONTAMINATED 
MAY BE POSSXBLE WITH HYDROGEN-OXYGEN ROCKET PLUME BLASTING A N D  THE 
POSSIBTLITY OF SUCS A USE WILL BE EXAMINED FOR VARIOUS CONTAMINATED 
SURFACES a 

WILL BE OBTAINED TO PERMIT OPTIMAL USE OF SUCH THRUSTERS I N  PULSE 

RTOP NO. 731-13-50 TITLE:  SPACE SHUTTLE AUXILIARY PROPULSION 

ORGANIZATION: BANNED SPACECRAYT CENTER 
HONITOR: POHL, E .  P. TEL. 713-483-4924 
TECHNICAL SUMHARY 

ADVANCED DESIGN A N D  TRADE-OFF STUDIES AND TO DETERNINE OPERATIONAL 
REQUIREMENTS OF THE EARTH-TO-ORBIT SHUTTLE SPACECSAFT, EXPERIMENTAL 
A N D  ANALYTICAL DATA WILL BE GEBERATED F O R  THE ATTITUDE CONTROL 
PROPULSION SYSTEE (ACPS) A N D  FOR THE ORBIT MANEUVEFTNG PROPULSION 
SYSTEM (OMS) - A N  EXISTING '*SPACE SHUTTLE AUXILIARY PROPULSION 
SYSTEM'V P R O G R B H  WILL BE EXPRNDED TO STUDY INTEGRATED SYSTEM CONCEPTS 
A N D  TO I N I T I A T E  TECHNOLOGY DEVELOPBENT FOR CRITICAL PROPELLANT FEED 
SYSTEM COKPONXNTS SUCH AS TURBOPUMP G A S  GENERATORS A N D  HEAT 
EXCHANGERS. COMPLEX ACPS COEPONENT AND FEED SYSTEM INTERACTIONS WILL 
BE STUDIED I N  A BREADBOARD TEST PROGRAR TO DETEBMINE DISTRIBUTION,  
ENGINE TRANSIENT EFFECTS, A N D  INTERFACE REQUIREMENTS FOR THE LOW 
PRESSURE SYSTEM, A N  OPTIHUM OMS WILL BE DESIGNED I N  A PRELIMINARY 
TRADE-OFF STUDY EFFORT TO DETERMINE SYSTEFI OPERATING REQUIREMENTS A N D  

EXPERIMENTAL ENGINEEPING 

TO FORK A SOUND SPACECRAFT PROPULSION SYSTEM TECHNOLOGY BASE FOR 
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DESIGN PARABETERS A N D  IDENTIFY THE TECHNOLOGY AREAS WHICH WILL 
REQUIRE IMPROVEMENT, THE PRELININARY O B S  DESTGN WILL BE USED AS A 
BASE TO EVALUATE USE O F  E X I S T I N G  OR MODIFIED ENGINE SYSTEMS (SUCH AS 
THE RL10)  A N D  TO STUDY USE OF THE ACPS TO PERFORB THE H A Y O R  ORBITAL 
MANEUVERS e 

RTOP NO. 731-14-10 TITLE:  ATMOSPHERIC D I F F U S I O N  O F  TOXIC PFOPELLANT 
BY-PRODUCTS 

ORGANIZATION: MARSHALL SPACE FLIGHT CENTER 
MONITOR: MILES, G. TEL. 205-453-1120 
TECHNICAL SUMMARY 

THE LONG RANGE OBJECTIVES OF T H I S  EFFORT ARE: TO IMPLEMENT 
ATMOSPHERIC DIPPUSION BODELS BADE AVAILABLE UNDER CONTRACTS 
NAS8-30503 A N D  NAS8-24438,  WHICH ARE TO PREDICT DOWNWIND 
CONCENTRATION O F  TOXIC TYPE VEHICLE EXHAUST BY-PRODUCTS D U R I N G  LAUNCH 
A C T I V I T I E S  AS ASSOCIATED WITH SKYLAB A N D  SPACE SHUTTLE TYPE VEHICLES, 
A N D  DETERMINE ATMOSPHERIC DATA INPUT TO MODELS; A N D  MAKE A N Y  
NECESSARY MODIFICATIONS, A N D  VERIFY THE D I F F U S I O N  PREDICTION MODELS. 
THE ATMOSPHERIC DIFFUSION BODELS APPLICABLE TO THE KSC ENVIRONMENT 
WILL BE IMPLEMENTED I N  FY-71. A CONTRACTOR, WITH A FLUENT 
UNDERSTANDING OF ATMOSPHERIC DIFFUSION THEORY A N D  AUTOMATIC COMPUTER 
SYSTEMS, WILL IMPLEMENT THE D I F F U S I O N  MODELS. TBESE MODELS APPLY TO 
CONTAMINATES RELEASED INTO THE ATMOSPHERE AT A N Y  POINT FROM SURFACE 
TO 30KM. DIFFUSION MODELS WILL PREDICT DOWNWIND ESTIMATES O F  
PARTICULATE A N D  GASEOUS MATERIALS. MODELS WERE TAILORED TO KSC 
ENVIRONMENT I N  THAT MUCH OF N A S A ' s  150-METER METEOROLOGICAL TOWER 
DATA A N D  UPPER ATMOSPHERIC DATA FOR RSC WERE USED TO DEVELOP 
NECESSARY PARAMETRIC INPUT DATA. 

RTOP NO. 731-25-51 TITLE:  LAUNCH VEHICLE SOLID MOTORS 
ORGANIZATION: LEWIS RESEARCH CENTER 
MONITOR: CIEPLUCH, C. C,  TEL., 2 16- 4 3 3 -  6 167 
TECHlICAL SUMMARY 

T H I S  PROGRAM ENCOMPASES THE DEVELOPMENT OF TECHNOLOGY FOR LOW 
COST A N D  IMPROVED R E L I A B I L I T Y  I N  FUTURE LARGE SOLID MOTOR BOOSTED 
LAUNCH VEHICLES. THE SEVERE REDUCTION I N  PROGRAM F U N D S  FOR FY 1970 
PREVENTED THE ACCOMPLISHMENT OF THE PROGRAM OUTLINED I N  THE FY 1970 
RTOP. WITH NO F U N D I N G  AVAILABLE FOR FY '1971, N O  NEW EFFORTS WILL BE 
I N I T I A T E D ;  THE TECHNOLOGY CONTRACTS I N I T I A T E D  I N  PREVIOUS YEARS WILL 
BE COMPLETED. THOSE TECHNOLOGY PROGRAMS THAT WILL CARRY OVER INTO FY 
1971 INCLUDE WORK ON LOW COST AND RELIABLE MATERIALS FOR MOTOR CASES, 
CASE INSULATION A N D  NOZZLE ABLATIVES. WORK WILL ALSO CONTINUE I N  THE 
PROPELLANT AREB, TO IDENTIFY A N D  EVALUATE LOW COST INGREDIENTS A N D  TO 
TMPROVE NONDESTRUCTIVE TEST TECHNIQUES. I N  ADDITION, A N  IN-HOUSE 
STUDY EFFORT B I L L  BE UNDERTAKEN TO INCORPORATE TECHNOLOGIES RECENTLY 
DEVELOPED FOR REDUCING MOTOR COST AND/OR I M P R O V I N G  R E L I A B I L I T Y  INTO 
A N  ADVANCED MOTOR DESIGN, TO ESTABLISH A N  OPTIMUM CONFIGURATION ?OR 
POTENTIAL SHUTTLE APPLICATIONS A N D  TO DETERMINE OVERALL COST 
IMPROVEMENTS. 
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RTOP NO, 7341-25-55 TITLE:  S O U N D I N G  ROCKET PROPULSION TECHNOLOGY 
DEVELOPHENT 

ORGANIZATION: LANGLEY RESEARCH CENTER 
HOBITOR: DRALEY, E, C, TEL. 703-827-3285 
TECHNICAL SUPIHBRY 

LARGE NUMBERS (3000 OR MORE PER YEAR O F  S O U N D I N G  ROCKETS WILL BE 
REQUIRED F O R  BOOSTING METEOROLOGICAL AND SMALL S C I E N T I F I C  PAYLOADS TO 
ALTITUDES I N  THE 20-70 KILOEETER RANGE. CONSIDERABLE S A V I N G S  CAN BE 
REALIZED THROUGH THE SUBSTANTIAL REDUCTION O F  THE WNIT COST BY 
U T I L I Z I N G  MOLDING TECHNIQUES, S I M P L I F I E D  PROCESSING TECHNIQUES, A N D  
APPROACHES DESIGNED TO REDUCE PRODUCTION A N D  QUALITY CONTROL MANPOWER 
REQUIREMENTS FOR THE ROCKET MOTORS, I N  ADDITION, REQUIREMENTS FOR 
CERTAIN ASTRONOMY A N D  SOLAR PHYSICS EXPERIMENTS DICTATE A NEED FOR 
LARGER PAYLOADS AT CONSIDERABLY H I G H  ALTITUDES. THESE EXPERIMENTS 
CAN BE MORE EASILY CONDUCTED WHEN IMPROVED BOOSTXRS COMPATIBLE RITH 
THE PAYLOADS ARE DEVELOPED, THE P R I M A R Y  AREAS REQUIRING ATTENTION 
ARE IMPROVEMENTS I N  THE PERFORMANCE C A P A B I L I T I E S ,  EXTENSION OF 
ENVIRONMENTAL A N D  OPERATIONAL L I I I I T S ,  A N D  REDUCTION O F  THE SYSTEM 
COST, THE OBJECTIVE O F  T H I S  PROGRAM I S  TO DEVELOP A N D  DEMONSTRATE 
THROUGH APPROPRIATE TESTING THE TECHNOLOGIES NECESSARY TO MEET THESE 
COST AND PERFORMANCE REQUIREMENTS F O R  S O U N D I N G  ROCKET BOOSTZRS. 

CURRENT USAGE PREDICTIONS INDICATE THAT F O R  PIANY YEARS TO FOLLOW 

RTOP NO. 731-26-52 TITLE:  HYBRID PROPULSION ENGINEERING 
ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR: DRALEY, E. C. TEL. 7 0 3-827- 3285 
TECHNICAL SUMMARY 

ELEMENTS OF TECHNOLOGY F O R  H I G H  ENERGY HYBRID PROPULSION SYSTEMS S O  
THAT FUTURE MOTOR DEVELOPMENT AND QUALIFTCATION PROGRAPIS CAN BE 
I N I T I A T E D  WITH H I G H  CONFIDENCE THAT TZCHNICAL, COST, AWD SCHEDULE 
GOALS CAN BE MET WITHOUT S E 3 I O U S  OBSTACLES. CONTRACTED EFFORTS SINCE 
1 9 6 4  HAVE DEMONSTRATED THE TECHNICAL F E A S I B I L I T Y  A N D  H I G H  POTENTIAL 
O F  H I G H  ENERGY HYBRID PROPULSION SYSTEMS F O R  UPPER STAGE 
APPLICATIONS. STUDIES INDICATE THAT THE H Y B R I D  ROCKET WILL PERFORR 
AS VELL A S  COBPETITIVE "SPACE STORABLE'' L I Q U I D  SYSTEMS NOW U N D S R  
INQESTIGATTON AND THAT THE H Y B R I D  CAN BE DEVELOPED AT A SIGNIFICANTLY 
LOWER COST. THE CONTRACTED DEMONSTRATION O F  H Y B R I D  PROPULSION 
TECHNOLOGY AT THE PROTOTYPE LEVEL I S  NOW UNDERWAY AT THE UNITED 
TECHNOLOGY CENTER, SUNNYVALE, CALIFORNIA. THE CURRENT PROGRAM I S  THE 
TWTTIAL PHASE OF A PREVIOUSLY ANTICIPATED THREE-PHASE (5-YEAR) EFFORT 
WHICH WOULD HAVE YIELDED A PROTOTYPE HYBRID ROCKET STAGE COBPLETE 
WITH FLIGHT-WEIGHT COMPONENTS, BOTH FOR THE OXIDIZER A N D  FUEL 
SYSTEHS. F U N D I N G  LIMITATIONS HAVE NECESSITATED A MAJOR RESTRUCTURING 
O F  THE PROPOSED EFFORT. THE DEMONSTRATION PROGRAM HEREIN PROPOSED 
WOULD CONTINUE R Y B R I D  TECHNOLOGY DEVELOPBENT AT A GREATLY REDUCED 
LEVEL A N D  SCOPE. ALL DEMONSTRATIONS WILL BE I N  9EAVYWEIGHT REUSABLE 

ARE. NO EFFORT I L L  BE CONDUCTED ON TEE L I Q U I D  (OXIDIZER) 
SYSTEM AS T H I S  TECHNOLOGY I S  BEING PURSUED I N  COMPETITIVE L I Q U I D  
BIPROPELLANT SYSTEB DEMONSTRATIONS. T H I S  SCALED-DOWN PROGRAM WILL 
PROVIDE SEVERAL ADDITIONAL F I R I N G S  O F  THE ADVANCED HIGH-LITHIUH FUEL 
AT SEA LEVEL CONDITIONS I N  THE 3200-POUND PROPELLANT S I Z E  WITH 

THE OBJECTIVE O F  T H I S  PROGRAM I S  TO ESTABLISH ALL THE REQUIRED 
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SUBSEQUENT EVALUATION UNDER SfHULATED ALTITUDE CONDITIONS, A L I  
STUDY WILL BE CONDUCTED TO S I Z E  A HYBRID STAGE ATOP A TITAN-CENT 
VEHICLE FOR SELECTED H I S S I O N S ,  T H I S  LARGER S I Z E  HYBRID WILE THEN BE 

ONSTRATED I N  HEA YWEIGHT HARDWARE AT BOTH SEA LEVEL A N D  SIElUEATED 
ALTITUDE CONDITIONS. 

RTOP NO. 731-26-53 TITLE:  SOLID H I G H  ENERGY SPACE MOTOR 
ORGANIZATION: J E T  PROPULSION LABORATORY 
MONITOR: MEEKS, P. TEL. 2 1 3 - 3 5 4 - 2 5 4 6  
TECHNICAL SUMHARY 

THE OBJECTIVE I S  TO ESTABLISH BY FY 1973 THE TECHNOLOGIES A N D  
FUNCTIONS OF A PROTOTYPE SOLID PROPELLANT SPACE PROPULSION SYSTEH 

327 TO 330 SECONDS AT SPACE CONDITIONS, STOP A N D  RESTART CAPABILITY, 
ABOUT 885,000 POUND-SECONDS IHPULSE, A N D  THRUST O F  APPROXIMATELY 
15,000 POUNDS. THE APPROACH I S  TO MARE NECESSARY PROPELLANT BURNING 
AND QUALIFICATION TESTS. TEST I N  SUBSCALE TFE MATERIRLS AND 
FUNCTIONS OF QUENCH SYSTEM. ESTABLISH QUENCH PATTERN, QUENCH DESIGPJ 
A N D  MATERIAL. ESTABLISH BEST STOP-RESTART CYCLE; DESIGN COMPLETE 
QUENCH SUBSYSTEM. DESIGN, TEST, EVALUATE A TEST WEIGHT DESIGN, A N D  
THE EFFECTS OF SLAG ACCUMULATION A N D  CONCENTRATED HEATING, ASSEMBLE 
A N D  EVALUATE EQUIPMENT TO CONTAIN BERYLLIUM EXHAUST PRODUCTS FROM 
STATTC F I R I N G S .  EVALUATE A PROTOTYPE DESIGN AT SPACE CONDITIONS WTTH 
A N  ELECTED STOP-RESTART CYCLE. THE UTILIZATION OF T H I S  MOTOR F O R  
FUTURE MISSIONS CAN BE COST EFFECTIVE I N  COMPARISON TO UTILIZATION OF 
A LARGER BOOSTER. 

WITH THE FOLLOWING CHARACTERISTICS: DELIVERED S P E C I F I C  IElPULSE OF 

RTOP NO, 7 3 1 - 2 6 - 5 4  TITLE:  SOLID SPACE PROPULSION 
ORGANIZATION: J E T  PROPULSION LABORATORY 
MONITOP : MEEKS, P. TEL. 2 1 3 - 3 5 4 - 2 5 4 6  
TECHNICAL SUEHARP 

SYSTEM WHICH CAN BEET THE REQUIRENENTS FOR PLANETARY ORBITER 
SPACECRAFT. THE MAJOR REQUIREMENT I S  FOR A LOB-THRUST 
LONG-BURNING-TIME H I G H  PERFORMANCE PROPULSION SYSTEM. THE CONCEPT 
UNDERSTUDY I S  THE FULLY-CASE-BONDED END-BURNING G R A I N  CONFIGURWTION 
WHICH PRODUCES ACCELERATION LEVELS OF L E S S  TIiAN 0.5 G ,  THE 
F E A S I B I L I T Y  O F  THE CONCEPT H A S  BEEN DEMONSTRATED AT J P L  I N  FY*69, 
THE FY'71 EFFORT WILL BE L I M I T E D  TO CONTINUATION O F  T H I S  IN-HOUSE 
WORK TO IMPROVE THE END BURNER PERFORMANCE, TO INVESTIGATE THE EFFECT 
OF CHANGES I N  CONFIGURATION O N  PERFORMANCE, A N D  TO EXPLOIT 
APPLICATION O F  THE END-BURNER---- 

ESTABLISH THE TECHNOLOGY F O R  ADVANCED SOLID SPACE PROPULSION 
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PTOP NO, 731-28-10 TITLE:  SOLID TEST RETHODS, INSTRUHSNTATTON A N D  
SUPPORT 

ORGBNIZATION: N A S A  HEADQUARTERS 
BONITOR: COHEN, W, TEL. 2 0 2 - 9 6 2 - 1 8 0 7  
TECHNICAL SUFSAARY 

NEEDED F O R  LONG-RANGE PLANNING OF SOLID PROPULSION PROGRAPl; TO 
ENRANCE THE SAFETY O F  EANUFACTURE A N D  USE O F  SOLID NOTORS; TO SUPPORT 
INTERGOVERN ENT AGENCIES FOR INFORMkTION EXCHANGE. STUDY CONTRACTS 
OR ASSIGNHENTS ARE ESTABLTSHED TO AN'ALP E FUTURE PROPULSION 
REQUIREMENTS AND TO DEFINE IUIISSIONS TN HICH FUTURE SOLID (AND 
HYBRID) SPSTEHS CAN BE USED. COST ANAL S I S  I S  9ADE TO RELINEATE AND 
J BSTIPTP T ECHNOLOGP P R O G  RA S LEADING TO TFIE SYSTEAS FOR HISSION AREAS. 

WORK I S  SUPPORTED ON H A Z A R D  ANALYSIS A N D  O N  TFCFINIQUES TO MINIMIZE 
ERZARDS OF SOLID PROPULSION SYSTENS. FUNDS A R E  PROVIDED TO CPIA, ,  A N  
INTERBGEBCP INFORMATION CEPlTER ON CHEMICAL PROPULSION. 

THE OBJECTIVE TS TO OBTAIN FISCAL A N D  TECHNICaL INFORNATION 

RTOP NO, 735-40-01 T I T L E :  ORBITING FROG OTOLT?H PROGRAM 
ORGANIZATION: WALLOPS STATTQN 
MO N I  TOR : ROSST, L, C, TEL. 7 0 3 - 8 2 4 - 3 4 1 1  
TECHNICAL SUMMARY 

DIRECTLY THE CHANGFS IN ACTIVITY OF THE OTOLITH SYSTEH WHICH NTGHT 
OCCUR D U R I N G  W PERIOD OF PROLONGED WEIGHTLESSNESS. T H I S  
EWVIRONRENTAL CEANGE I S  PARTICWLARILY S I G N I F I C A N T  BECAUSE THE 

SUJECTED TO A UNIQUE SITUATION I N  RESPECT TO TFIE OTHER SENSE OPGANS, 
THEIR DEVELOPHENT TARES PLACE UNDER A CONSTaNT LG STTBULATION WHICH 
IS PRESENT BEFORE THEY DIFFERENTIATE A N D  WHICH I S  AINTAINED UP TO 
THE PRESENT TIME THROUGHOUT THE L I F E  SPAN. J E T  FLIGHT, SPACE FLIGHT, 
A N D  P O S S I B L E  FUTURE B I S S I O N S  OR PLANXTS WITH DIFFEREEIT GRAVITATIONAL 
CONSTRNTS HAVE SUDDENLY CHBWGED T H I S  SITUATION, EXPERIMENT 
S C I E N T I S T S  WILL BE ABLE TO STUDS FOR THE F I R S T  T I E E  HO THE OTOLITH 
SENSORS, LONG ADAPTED TO ENVIRONNEWTAL STIRULUS, BOTH I N  THE 
INDIVIDUAL A N D  I N  THE S P E C I E S  AS A WHOLE, REACT TO fi RADICAL CHBNGE 
TO A LONG ESTABLISHED HABITUATION INVOLVING THEIR S P E C I F I C  FUNCTION, 
T H I S  WILL BE ACCOMPLISHED BY INPLANTING MICROELECTRODES I R  THE 
VESTIBULAR NERVES O F  TWO BULLFROGS---- 

THE ORBITING FROG OTOLITTI PROJECT EXPERIEENT WILL RECORD 

GSAVITORECEPTORS OF THE VESTIBULAR APPARATUS, THE OTOLITH, ARE 

RTOP NO, 736-05-40 TITEE:  GENERAL AVIATION FLIGHT DSNBHTCS 
ORGANIZATION: AHES RESEARCH CENTER 
PIONITOR:: ROBERTSB. L,  TEL. 415-961-1111 
TECHNICAL S U  

A FLIGHT INVESTIGATION I S  UNDERWAY TO DETERKINE TEE FLIGHT 



CHARACTERISTICS OF AN EXECUTIVE J E T  AIRCRAFT REPRESENTATIVE O F  THOSE 
J E T  AIRCRAFT I N  THE GENERAL AVIATTON FLEET. THE N A S A  701 LEAR J E T  
H A S  BEEN INSTRU ENTED TO PROVIDE DOCUMENTATION O F  BOTH STATTC APJD 
DYNAMIC PLIGHT CHARACTERISTICS. SPECIAL ATTENTION WILL BE DIRECTED 
TO DETERMINE TFIF EFFECTS O F  TURBULENCE O N  THF HANDLING Q U A L I T I E S  F O R  
ALL NORMAL FLIGHT REGIMES, ADVANCED FLIGHT DISPLAYS WILL BE STUDIED 
AS A POTENTIAL FOR S I G N I F I C A N T  REDUCTIONS TN P I L O T  WORKLOAD. 
CURRENT, IN-ROUSE STUDIES ARE BEING MADE O F  EFFECTS O F  TURBULENCE OR 
THE HANDLING QUALITIES AND PASSENGER RIDE QUALIITTES O F  REPRESENTATIVE 
GENERAL AVIATION COMMUTER (THIRD LEVEL CARRIER) AIRCRAFT, COVERTWG A 
WIDE RANGE OF AIRCRAFT RESPONSE TO TURBULENCE (E.G., LARGE VARIATIONS 
I N  W I N G  LOADING), A CONTRACT H A S  BEEN AWARDED TO AERONAUTICAL 
RESEARCH ASSOCIATES O F  PRINCETON (NAS2-5589)  F O R  AFLIGHT 
INVESTIGBTTON O F  SPOTLER/DIVE BRAKES INSTALLED I N  A LIGHT AIRCRAFT TO 
DETERMINE POTENTIAL IMPROVEMENTS I N  GLIDE PATH CONTROL, AND 
FLARE-TOUCH-DOWN MANEUVERS, A N D  AS A SAFETY DEVICE TO BE USED I N  
OVERSPEED CONDITIONS. 

RTOP NO. 736-19-10 TITLE:  PILOT-WARNING INDICATOR SYSTEMS 
ORGANIZATION: N A S A  HEADQUARTERS 
MONITOR: WINBLADE, B. L. TEL 29 2- 96 2- 4 6 0  1 
TECHNICAL SUMMARY 

RELIABLE P , B , I .  SYSTEM APPLICABLE TO GENERAL AVIATION AIRCRAFT 

EXPERIMENTAL FLIGHT TESTING A N D  EVALUATION OF OPTICAL P.W.1, SYSTEMS. 

THE OBJECTIVE O F  T H I S  WORK I S  TO DEVELOP A N  INEXPENSIVE, 

OPERATING UNDER VFR FLIGHT CONDITIONS. THIS WORK WILL CONTINUE THE 

RTOP NO. 737-01-10 TITLE:  CONFIGURATION STUDIES 
ORGANIZATION: LANGLEY RESEARCH CENTER 
MONITOR: LOFTIN, L. K . ,  J R .  TEL. 7 0 3 - 8 2 7 - 3 2 8 5  
TECHNICAL SUMFIARY 

CHARACTERISTICS, FLYING Q U A L I T I E S ,  A N D  PERFORMANCE APPLICABLE TO 
ADVANCED SUBSONIC COBMERCIAL TRANSPORT AIRCRAFT. PARTICULAR 
ATTENTION WILL BE DIRECTED TO THE COMBINATIONS OF DESIGN FEATURES F O R  
IMPROVING THE OVERALL LIFT-DRAG RATIO INCLUDING EFFECTS OF ASPECT 
RATIO, CAMBER, A N D  TWIST, A S  VELL AS THE USE O F  FEYCES, PYLONS, A N D  
XACELLES I N  FAVORABLE ARRANGEMENTS. ALSO TECHNIQUES F O R  
EXTRAPOLATION OF WIND-TUNNEL TEST DATA TO FULL-SCALE ARE BEING 
TNVESTIGATED, 

TO DETERHINE THE POSSIBLE IMPROVEHENTS I N  AERODYNAMIC 
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RTOP NO. 737-08-10 T I T L E :  OPTIHUH DESIGN O F  SUBSONIC AIRCRAFT 

EIONITOR :: LOFTINS L, K., JR, TEL. 703-827-3285 
ORGANIZBTION: LANGLEY RESEARCH CENTER 

WILL ESTABLISH THE EXTENT OF AERODYNAHIC 
POSSIBLE BY THE USE O F  AUTOMATIC CONTROL DEVICES ON 

V A R I O U S  TYPES O F  AIRPLANES. DEVELOPMENT O F  ANALYTICAL A N D  
EXPERIMENTAL TECHNIQUES I S  PROPOSED WHICH WILL ALLOW THE SUBSTITUTTON 
OF INHERENT STABILITY CHARACTERISTICS BY AUTOMATIC FEEDBACK CONTROL. 
THE PRESENT STATE OF R E L I A B I L I T Y  OF AUTOPIATIC CONTROL DEVICES ENABLES 
THEM TO BE CONSIDERED FOR SUCH A ROLE. 

RTOP NO. 737-511-10 TITLE:: TURBOFAN NACELLE MODIFICATIONS 
ORGANIZATION: LANGLEY RESEARCH CENTER 
HONITOR: LOFTIN, L. K., J R .  TEL. 703-827-3285 
TECHNICAL SUMMARY 

PROBLEM - TO DEVELOP ACOUSTIC TREATMENT DESIGNS FOR REDUCING THE 
TURBINE NOISE A N D  TURBULENCE GENERATED NOISE RADIATED FROM A J E T  
ENGINE T A I L P I P E .  APPLTCATION - ALTHOUGH THE ACOUSTIC TREATMENT WILL 
BE TAILORED TO A S P E C I F I C  ENGINE, THE DESIGN CRITERIA WILL BE 
PRESENTED I N  GENERAL TERMS S O  THAT I T  CAN BE APPLIED TO CURRENT A N D  
FUTURE TECHNOLOGY COMMERCIAL FANJET ENGINES. APPROACH - CONTRACT F O R  
THE DESIGN AND DEVELOPMENT OF A N  ACOUSTICALLY TREATED T A I L P I P E  FOR 
GROUND T E S T S  ON A J T 3 D  ENGINE. CONDUCT NOISE MEASUREMENTS A N D  ENGINE 
PERFORMANCE ANALYSIS. 

RTOP NO. 737-52-10 TITLE:  EXPERIMENTAL QUIET ENGINE 
ORGANIZATION: LEWIS RESEARCH CENTER 
MONITOR : KRAMER, J. J. TEL. 2 1 6 - 4 3 3 - 4 0 0 0  
TECHNICAL SUMMARY 

PRELIMINARY DESIGN STUDIES A N D  LEWIS IW-HOUSE RESBBRCH HAVE 
INDICATED THAT A SUBSTANTIAL REDUCTION I N  NOISE OUTPUT OF ENGINES 
SUITABLE FOR SUBSONIC TRBNSPORT AIRCRAFT CAN BE ACHIEVED. THE NEXT 
STEP I N  T H I S  PROGRBM I S  TO DEMONSTRATE T P I S  TECHNaLOGY I N  A N  
EXPERIMENTAL ENGINE. COFlTRACT PROGRAflS WILL PROVIDE ENGINE DETAILED 
DESIGNS A N D  FABRICATION, TESTING BND DELIVERY OF TEST ENGINES TO 
LEWIS RESEARCH CENTER, SUBSEQUENT TESTS O F  THESE ENGINES AT LEWIS 
WITH ACOUSTICAXLY TREATED NACELLES WILL DEMONSTRATE M I N I B U M  INSTALLED 
PROPULSION SYSTEM NOISE LEVELS. 

RTOP NO. 737-52-11 TITLE:  QUIET ENGINE RESEARCH 
ORGANIZATION: LEWIS RESEARCH CENTER 
MONITOR : KRBMER, J. J, TEL, 2 1 6 - 4 3 3 - 4 0 0 0  
TECHNICAL SUMMARY 

THE QUIET ENGINE, PRIME AREAS OF ACTIVITY ARE FULL-SCALE F A N  NOISE 
TESTING A N D  FULL-SCALE SUPOFESSOR DEVELOPMENT. THE WORK I N  T H I S  
PROGRAM I S  I W  DIRECT SUPPORT OF RTOP 737-52-10 (EXPERIMENTAL QUTET 

RESEARCH WILL BE PERFORMED I N  VARIOUS AREAS I N  DIRECT SUPPORT OF 
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ENGINE),  I N  T H I S  PROGRA VARIOUS PROBLEFI AREAS WILL BE EXPLORED 
APPROPRIATE SCALE FOR USE I N  T;9E QUIET ENGINE, 
I L L  CONSIST OF TESTING'FULL-SCAEE FANS A N D  

SUPPRESSORS DESIGNED F O R  USE I N  THE QUIET ENGINE, SUBSEQUENT 
POTENTIAL WORK AREAS ARE SUPPRESSORS F O R  FURTHER NOISE REDUCTION O F  
LOW-VELOCITY J E T  EXHAUSTS A N D  I N L E T  CHOKING DEVICES TO REDUCE F A N  
I N L E T  RADIATED NOISE,  

RTOP NO. 7 3 7 - 5 4 - 1 0  TITLE:  SUPERCRITICAL W I N G  
ORGANIZATION: LANGLEY RESEARCH CENTER 
PIONITOR: LOFTIN, L. K., JB. TEL, 703-827-3255 
TECHNICAL S U N H A R Y  

CONCEPT TO AIRPLANE CONFIGURATIONS. PARTICULAR ATTENTION WILL BE 
DTPECTED TO THE INTEGRATION O F  THE W I N G  WITH THE FUSELAGE, THE 
APPLICATION OF AERODYNAMIC CONTROL SURFACES, THE DEVELOPMENT OF LOW 
SPEED H I G H  L I F T  DEVICES, A N D  TO THE PREDICTION OF THE FULLSCALE 
AERODYNAMIC CHARACTERISTICS OF A N  AIRPLANE WITH A SUPERCRITICAL W I N G ,  

APPLICATIONS ARE TO BE INVESTIGATED, 

TO DETEREINE TBE F E A S I B I L I T Y  O F  APPLYING THE SUPERCRITICAL R I N G  

BOTH MILITARY AIRCRAFT A N D  COMMERCIAL TRANSPORT AIRCRAFT 

RTOP NO. 789-10-11 TITLE:  ADVANCED M I S S I O N  STUDIES 
ORGANIZATION: APIES RESEARCH CENTER 
PIONITOR: DENNIS, De H. TEL. 4 1 5 - 9 6 7 - 1  
TECHNICAL SUBkfBRY 

STUDIES ARE CONDUCTED O F  ATTRACTIVE FUTURE AERONAUTICAL A N D  
SPACE SYSTEMS AWD MISSIONS, THE OBJECTIVE OF THE STUDY ACTIVITY I S  
TO DEPINE DESIRED FUTURE TECHNOLOGICAL C A P A B I L I T I E S  ASSOCIATED WITH 
SUCH SPSTEBS A N D  MISSIONS TO A I D  I N  THE PLANNING OF OART RESEARCH A N D  
TECHNOLOGY PROGRBNS, STUDIES ATE CONDUCTED IN-HOUSE A N D  BY 
CONTRACTORS, AS APPROPRIATE. TFIE WORK I S  DONE! I N  CONJUN 
PARALLEL A C T I V I T I E S  I N  ECONOMIC ANALYSTS (RTOP 1 3 0 - 0 6 - 0 2  
AERONAUTICAL PROGRAE ANALYSIS {RTOP 130-06-03). 

RTOP NO, 789-40-90 TITLE:  REUSABLE NUCLEAR STAGE 
ORGANIZATION: MARSHALL SPACE FLIGHT CENTER 
MONITOR: RAFRTS, R.  J, TEL. 2 0 5 - 4 5 3 - 5 5 8 4  
TECHNICAL S U N M A R Y  

THF OBJECTTBE OF T H I S  PROJECT I S  THE DEVELOPMENT O F  A FEUSABLE 
EARTH ORBIT BASED STAGE POWERED BY THE NERVA NUC5EAR ENGINE, T H I S  
REUSABLE NUCLEAR STAGE WILL BE USED TO SBUTTLE MANNED OR UNMANNED 
PAYLOADS BETWEEN THE BASE ORBIT AND LUNAR AND GEOSYNCHRONOUS ORBITS, 
TO LAUNCH UNflANNED DEEP SPACE PROBES, A N D  TO PROVIDE PROPULSION FOR 
THE M A J O R  MANEUVERS O F  RANNED PLANETARY MISSIONS, CURRENT STUDY 
EFFORTS ARE IWVESTTGATTWG TWO DIFFERENT REUSABLE NUCLEAR STAGE (RNS) 
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DESIGN APPROACHES, THE BASELINE APPROACH I S  A N  INTEGRAL, 33-FOOT 

SISBSEOUENT SPACE SHUTTLE FLIGHTS. A SECOHD WPPROACH I S  A TOT'BELY 
SPACE SHUTTLE BASED CONCEPT WHEREIN A PROPULSTON NODULE, WECESSARY 
PROPELLANT HODULES, A N D  FUEL ARE ALL DELIVERED TO ORBIT V I A  THE FUELY 
REUSABLE SPACE SHUTTLE, ALTERNATIVE DESIGN CONCEPTS ARE BEING 
CONSIDERED WITHIN EACB OF TBESE TWO DIFFERENT APPROACHES, TNCLUDTNG 
V A R Y I N G  THE PAYLOAD CAPBBILITY AND CARGO BAY S I Z E  O F  THE SPACE 
SHUTTLE, ONE CONCEPT I N  BETWEEN THE TWO EXTREPIE APPROACAES WHICH H A S  
SEVERAL ADVANTAGES I S  A SO-CALLED HYBRID R N S  WHERE THE BASIC 
PROPELLANT TANK ( 3 3 - F T ,  DIAMETER) I S  FLOBEJ TO ORBIT O N  A N  TNT-2'9 ABD 
THE NERVA ENGINE A 3 D  A SPIALLFR PROPELLANT MODULE ARE SUBSEQUENTLY 
BROUGHT TO ORBIT I N  A SPACE SHUTTLE A N D  DOCKED TO THE LARGE TRNK. 
INITIIIIZ, STUDIES O F  THE R N S  WERE I N I T I A T E D  TN OCTOBER, 1969 V I A  THE 
REORTENTATTON O F  EXPENDABLE NUCLEAR STAGE STUDIES BEGUN TN JULY, 
1969, THESE STUDIES HAVE BEEN CONTINUED WITH FY 7 0  FUNDS, WITH THE 
STUDIES FOCUSED ON A NARROWED RANGE O F  S P E C I F I C  RNS COECEPTS. I T  IS 
PLANNED TO USE F Y  71 F U N D S  TO PROVIDE CONTINUED STKGF RELATED SUPPORT 
TO THE ENGINE CONTRACTOR A N D  TO PERFORM STUDIES I N  S P E C I F I C  PROBLEN 
AREAS PRIOR TO THE I N I T I A T I O N  OF PHASE B STUDIES 18 FY 72.  

DIAMETER CONCEPT LAUNCHED ON A N  I N T - ~ ~  WITH FUEL EEING PROVIDED BY 

315 



RTOP NO. 9 0 8 - 4 1 - 0 2  TITLE:  SPACE STATION: SPACE VEHICLE THERMAL 

ORGANIZATION: MANNED SPACECRAFT CENTER 
MONITOR: G U Y ,  W, W e  TEL. 7 1 3 - 4 8 3 - 2 3 5 4  
TECHNICAL SUMMARY 

PREVIOUS SPACECRAFT DESIGNS BECAUSE O F  THE VEHICLE S I Z E ,  ULTIMISSTON 
CAPABILITY, LONG L I F E T I N E  REQUIREMENTS, ETC. THE OVERALL VEHICLE 

ENOUGH TO ACCOMMODATE CHANGES I N  I S S I O N S  A N D  

CONTROL 

SPACE STATION THERMAL CONTFOL REQUIREMENTS UNIQUELY DIFFER FROM 

ANAGEMENT SYSTEBS FOR THE STATION UST BE FLEXIBLE A N D  

CONFIGURATIONS A N D  EUST EFFICIENTLY U T I L I Z E  AVAILABLE HEAT SOURCES 

I S S I O N  DURATIONS MUST BE SUPPORTED BY THE DEVELOPMENT O F  
THE DESIGN O F  LARGE MANNED SPACE STATION F A C I L I T I E S  F O R  

IMPROVED THERMAL CONTROL CONCEPTS, PARTICULARLY I N  THE AREA O F  HEAT 
REJECTION. POTEMTIAL RADIATIVE HEAT REJECTION CONCEPTS INCLUDE A 
MODULAR RADIATOR CONFIGURATION WHICH U T I L I Z E S  2-DTMENSIONAL FLOW 
STAGNATION AND/OR HEAT P I P E S  FOR HEAT LOAD CONTROL. HYAT P I P E S  ALSO 
OFFER POTENTIAL F O R  INCREASING THE EFFECTIVENESS O F  SPACECRAFT A N D  
EQUIPMENT THERMAL CONTROL BY M I N I M I Z I N G  WEIGHT, POWER, AND 
MAINTENANCE REQUIREMENTS. EFFORT TO BE CONDUCTED UNDER T H I S  RTOP 
WILL BE DIRECTED TOWARD THE DEVELOPMENT OF BREADBOARD MODELS O F  
ADVANCED RADIATOR AND/OR HEAT P I P E  SYSTEM CONCEPTS O F  TRE MODULAR 
TYPE, WHICH CAN BE SUBJECTED TO TESTTNG FOR F E A S I B I L I T Y  ESTABLISHMENT. 

RTOP NO. 9 0 8 - 4 1 - 0 7  T I T L E :  SPACE STATION - COFMUNTCATIONS 
ORGANIZBTTON: HANNED SPACECRAFT CENTER 
MONITOR 2 KOSINSKI:, R ,  E,  TEL. 713-483-2874 
TECHNICAL SUMMARY 

COMMUNICATIONS SYSTEM DESIGN CONFIGURATION A N D  FUNCTIONAL 

EXISTING SYSTEMS AND APPLY NEW TECHNOLOGY FOR SOLUTIONS TO S P E C I F I C  
DEVELOPPIENT PROBLE'MS CONCERNING RF LINK TRANSHISSION/RECEPTION, RF 
EQUIPMENT INCLUDING ANTENNR SYSTEPIS, A N D  SPACE STATION INTERNAL 
COHMUNICATIONS SUBSYST PIS A N D  COMPONENTS. ABALYZE, EVALUATE A N D  
RESOLVE S I G N I F I C A N T  CO MUNICATIONS SYSTER PERFORMANCE A N D  INTERFACE 
PROBLEMS F O R  H I G H  DATA RATES A N D  DEVELOP MODELS TO SIMULATE TOTAL 
SYSTEM INTEGRATION, DEVELOP TECHNIQUES FOR E F F I C I E N T  ENCODING/ERROR 
CORRECTION CODING OF DIGITAL COMMUNICATIONS; DETERMINE THE MOST 
PRACTICABLE H I G H  G A I N  ANTENNA CONFIGURATTON REQUIRED ON THE SPACE 
STATION TER INAL F O R  RELAY SATELLITE COMMUNICATIONS; A N D  PERFORM 
ENGINEERING EVALUATION O F  S P E C I F I C  COMMUNICATION PROBLEM AREAS SUCH 
AS A U D I O ,  QATA, A N D  RP PROCESSING FUNCTIONS FOR NEB REQUIREMENTS 
ASSOCIATED WITH SPACE STATION. 

PROVIDE COMMUNICATION SYSTEM ANALYSIS A N D  EVALUATION O F  

ENTS OF THE SPACE STATION. WAXIMIZE EPFECTTVENESS O F  

RTOP NO, 9 0 8 - 4 2 - 0 1  TITLE:  SPACE SHUTTLE - THERMAE PROTECTION SYSTEMS 
ORGANIZATION: BANNED SPACECRAFT CENTER 
MONITOR 2 GREENSHIELDS, D. TEL. 713-483-3676 
TECHNICAL S U ~ P I A R Y  

THE PROCESS OF DESIGN, PERFOR ANCE ANALYSIS A N D  REDESIGN O F  A 
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THERBAL PROTECTION SHSTE I S  A N  ITERATIVE ONE WHICH INVOLVES 
THE CONSTANT FLO UIREHENTS BET EEPJ THE DESIGN AND 
EVALUATION GROUP A N  ACCEPTABLE SYSTEM DES1  
TRADE-OFFS AND WEIGHT CO N S  BETWEEN THE DIFFERENT 
NON-METALLIC TPS  ARE BE1  EVER, TO OBTAIN VALID RESULTS 
THESE COMPARISONS HAVE TO BE HADE ON OPTIBUN DESIGNS. A T P S  
OPTIMIZATION PROCEDURE WILL REDUCE THE NUMBER OF THESE ITERATIOPJS AND 
WILE QUICKLY ESTABLISH WEIGHT DRIVERS A N D  IDENTIFY DESIGN 
CONSTRAINTS. UNDER T H I S  RTOP WORK WILL CONTINUE ON THE DEVELOP 
OF A T P S  OPTIMIZATION PROCEDURE I N I T I A T E D  I N  FY-70, THE SUCCESSFUL 
USE O F  ABLATIVE MATERTAES AS PRILVIARY THERRAL PROTECTION ON GEHINI  A N D  
APOLLO SPACECRAFT HAS PROVIDED H I G H  CONFIDENCE I N  A N D  KNOWLEDGE OF 
LOW DENSITY ABLATIVE PROTECTION. USE O F  LOB DENSITY ABLATORS ON 
R I G I D ,  REPLACEABLE PANELS I S  CURRENTLY BEING STUDIED F O R  SHUTTLE 
APPLICATION; AND,  A CONCEPT F O R  A SIMILAR,  BUT STRUCTURALLY COEPEIANT 
AND PROBABLY PIORE UTILE COVERING, HAS BEEN PROPOSED, THE PARTICULAR 
CONCEPT I S  DESCRIBED I N  A DOCUMENT ENTITLED 9vIMPREGNATED CARPET 
CONCEPT F O R  A REENTRY HEAT SHIELD,1q BY C. C. JOHNSON, MANNED 
SPACECRAFT CENTER, DATED AUGUST 1967, UNDER T H I S  RTOP, EXPLORATORY 
DESIGN A N D  DEVELOPHENT OF TF!E PROPOSED CONCEPT WILL BE PURSUXD. 

RTOP NO. 908-42-02 TITLE:  SPACE SHUTTLE - THERMAL CONTROL 
ORGANIZATION: MANNED SPACECRAFT CENTER 
MONITOR: GUY, W. W. TEL,  713-483-2351 
TECHNICAL SUMMARY 

THE OVERALL VEHICLE THERMAL HANAGEMENT SYSTEMS FOB THE SHUTTLE 
YUST BE FLEXIBLE A N D  ADAPTABLE ENOUGH T O  ACCOMMODATE CHANGES I N  
FIISSIONS A N D  CONFIGURATIONS AND MUST EFFICIENTLY U T I L I Z E  AVBLLABZE 
HEAT SOURCES AND SINKS. THE MULTI-MISSION REQUIREBENT FOR THE 
SHUTTLE PRESENTS PARTICULAR DESIGN PROBLEMS I N  THEREAL CONTROL DUE 
TO: (1) LIFE-CYCLE CONSIDERATIONS, A N D  2) THE WIDE RANGE O F  REQUIRED 
OPERATXNG CONDITIONS V A R Y I N G  FROM THOSE SIMILAR TO CONVENTIONAL 
AIRCRAFT, TO SPACECRAFTS SUBJECTED TO BOOST, ORBITALB AND REENTRY 
THERMAL CONDITIONS, THE OBJECTIVE O F  T H I S  RTOP I S  TO DEVELOP 
CANDIDATE THERMAL CONTROL CONCEPTS WHICH OFFER POTENTIAL SOLUTIONS 
FOR TBESE TWO NEW SHUTTLE DESIGN PROBLEflS. THE DEVELOPHENT O F  A 
S I M P L I F I E D  EVAPOXATOR DESIGN WHICH CAN FUNCTION WITH MULTIPLE 
EVAPORANTS UILL BE PURSUED. LABORATORY TEST MODELS WILL BE USED TO 
VERIFY DESIGN CONCEPT F E A S I B I L I T Y ,  A HEAT REJECTION SYSTEM WHICH CAN 
ACCOMRODATE THE SHUTTLE MULTI-MISSTON OPERATION REQUIRERENT WILL BE 
DESIGNED, FABRICATEDI A N D  TESTED, THE P R I M A R Y  CABDLDATE I S  A VAPOR 
COVPRESSION-HECHANICAL REFRIGERATION SYSTEM. HEAT P I P E  THERHAL 
CONTROL SYSTEMS OFFER THE POTENTIAL TOR LONG L I F T  A N D  TROUBLE FREE 
HEAT TRANSPORT A N D  REJECTION AT LOW WEIGHTS F O R  SPACE SBUTTLE 
EQUIPHENT COOLING APPLICATIONS. INVESTIGATION O F  ADVANCED THEREAL 
CONTROL TECHNIQUES APPLICABLE TO THE UNIQUE SPACE SHUTTLE ENVIRONMENT 
A N D  REUSE APPLICATIONS WILL BE PURSUED TO PROVIDE THERMAL CONTROL 
DESIGN OPTIOBS FOR THE SHUTTLE VEHICLE, 



RTOP NO, 9 0 8 - 4 2 - 1 2  T I T L E :  SPACE SHUTTLE - DISPLAY 
ORGWNIZWTIOI: MAwNNED SPACECRAFT CENTER . 
BONITOR: XOSHNSKPo R e  TEE, 713-483-2871 
TECHHICAE SUHEBRY 

COMPATIBLE COLOR TELEVISION CAHERA, DISPLAY SYSTEH {TV HONfTOR) A N D  A 

REQUIREllENTS. A N  ANALYTICAL STUDY I L L  BE PERFORMED TO DETER 

PROVIDE D E F I N I T I O N ,  DESIGN A N D  DEVELOPHENT O F  A N  OW-BOARD, 

TTH THE SPACE SHUTTLE/STATIOES 

CHARACTERISTICS F O R  COLOR I ENTATION OF THE SHUTTLE 
ED C I R C U I T  TV. ENGINEE BREADBOARD BODELS O F  THE TV 
ONITOR THEN B I L L  BE FABRICATED, TESTED, A N D  EVALUATED I N  

THE HSC LABORATORIES TO ESTABLISH SPECIFTCWTIONS F O R  THE RECOBEENDED 
EMe CONSIDERING SUCH F a C T  R S  AS: COFIPLEXITY, COST, WEIGHT, 
I B I L I T Y  F O R  RF LINK TRANS I S S I O N ,  ETC. M A X I M U S  USAGE WILL BE 

R TV DEVELOPHENT PR G 8 A H 4 ,  I N  ADDITIOH, AN ENGINEERING MODXL OF A 
A N D  SPSTEEIL DECODER I L L  BE FABRICATED A N D  EVALUATED I N  BSC 

MADE OF A N Y  APPLICABLE COHPBNENTS A N D  EXPERIENCE FROPI THE APOLLO 

LABORATORIES TO CONFIRM C O H P A T I B I L I T P  WITH SHUTTLE U P L I I K ,  
R E L I A B I L I T Y ,  AND DATA BUS INTERFACES. AT THE CORPLETION OF THESE 
EFFORTS, TECHNICAL PERFOREANCE S P E C I F I C A T I O N S  WILE BE AVAILABLE F O R  
PROTOTYPE FLIGHT EQUIPMENTS, 

RTOP NO. 9 0 8 - 4 2 - 1 8  TTTEE: SPACE SHUTTLE - CHECKOUT 
ORGANIZATION: HANNED SPACECRAFT CENTER 
MONITOR: BRLOWE, G. D, TEE, 713-483-6196 
TECHNICAL SU 

SPACECRAFT I S  NOT CONSISTENT WITH THE SPACE SHUTTLE PROGRAFI GOALS O F  
REDUCED COSTS FOR DEVELOPMENTAL A N D  OPERATIONAL GROUND TEST SUPPORT, 
THE SHUTTLE VEHICLE PROGRAM PRESENTS UNIQUE REQUIREMENTS F O R  GBOUND 
TEST I N  THAT I T  I S  A PHASED PROGRA CONSISTING O F  A N  RED PHASE 
FOLLOWED BY AN OPERATIONAL RE-USE/REFURBISH PHWSE, T H I S  EFFORT 
PROVIDES F O R  THE DEVELOPHENT O F  A UNIVERSAL TEST CONSOLE AND RF GSE 
TEST SYSTER WHICH I L L  REDWCE GROUND TEST COSTS BY REDUCING HARDWARE 
INVENTORYI S I N P L I F Y I N G  INTERFACES TO THE TEST ARTICLE, A N D  PROVIDE 
AORE E F F I C I E N T  OPERATIONS AS W RESULT OF IAPROVED PlAN/HACHINE 
INTERFACE A N D  INTEGRATED CONTROL A N D  MONITOR O F  OTHER VEHICLE SUPPORT 
GSE, THE UNIVERSAL TEST EQUIPEERT COESSOEE PROVIDES FOR UTILIZATION 
D U R I N G  VENDOR TESTTNG TO REDWCE SPECIAL TEST EQUIPYEVT REQUIREHENTS 
WITH THE CAPABILITY F O R  EXPAESSION TO BEET INTEGRATED A N D  ACCEPTANCE 
TEST/PRE-LAUNCH OPERATIONS WITH SIGNIFICANTLY LESS HARDWARE TRBN NOW 
USED FOR APOLLO, SYSTEH DEVELOPHENT I N  THE A R E A  O F  HAN/EWCHINE 
TNTERFACE PROVIDES CONTROL AWD DISPLAY TECHNIQUES WHICH ALLOWS 
PEDUCTION O F  TEST OPERATIONS PERSONBEL, THE UNIVERSAL TEST EQUIPHENT 
COESSOEE PIAR/MACHINE INTERFACE WILL BE DESIGNED TO BE OPERATED BY A 
M I N I H U H  NUMBER O F  PERSONNEL A N D  STRUCTURED S O  THAT EXHAUSTIVE 
SPECIALIZED T R A I I I N G  WILL NOT BE REQUIRED TO PERTORN TEST OPERATIONS. 

THE PRESENT CONCEPT O F  G R O U N D  CHECKOUT SYSTEMS F O R  MANNED 
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RTOP N O ,  908-5'1-02 TITLE:  SPACE STATION THEREIAL CONTROL 
ORGANIZATION: EARSHALL SPACE FLIGHT CENTER 
MONTTOR: MILES, G ,  TEE, 2 0 5 - 4 5 3 - 1 1 2 0  

CONTROL I S  A VITiYE AREA O F  WASASS RGD P R O G R A H  
BECAUSE O F  ENQIRONWENTWL TEMPEFATWRE REQUIRENEWTS FJECESSARY FOR L I T E  
SUPPORTS A N D  FOR EQUIPREWT OPE ATION. THIS rs ESPECIRLLY TRUE FOR 
THE SPACE STATIOB S I N C E  L I P E T I  E S  O F  5 - 1 0  YEARS ARE QEQU'IRED, THE 
F I E L D  OF THERMAL CONTROL OF SPACECRAFT I S  BROAD llND INCLUDES SUCH 
AREAS AS COATINGS AND RETALIZED POLYMEFS, HEAT P I P E S ,  FUSTBLE 
RATERIALS, FLUID LOOPS A N D  RADIATING FINS, T H I S  RTOP I S  DIRECTED 
PRIMAQILH TONARD COATIWGS A N D  METWETZED POLYHERS WHlCH ARE RYQUIBED 
F O R  BOTH PASSIVE A N D  ACTIVE THFRNAL CONTROL SYSTE S, STUDIES OF BOTH 
OF THESE M A J O R  TYPES O F  THERHAL CONTROL SURFACES WTLL BE MADE TO 
ESARINE THEIR APPLICABILTTY FOR SPACE STATION USAGE, IMTEGRATED HEAT 
P I P E  SPSTERS I L L  ALSO BE STUDTED TO ASSURE THAT ADVANCED CONCEPTS 
ARE DEVELOPED F O R  OPTIMUR UTILIZATION OF T H I S  SYSTER1, 

RTOP NO. 9 0 8 - 5 1 - 0 4  T I T L E :  SPACE STATIOW ATTITUDE CONTROL PROPULSION 
SYSTER 

ORGANIZATION: MARSHALL SPACE FLIGHT CENTER 
EO NITOR : HTLES, G. TEL. 2 0 5 - 4 5 3 - 1 1 2 0  
TECHNTCAL SUMMARY 

T H I S  PLAN I S  TO ESTABLISH THE ATTITUDE CONTROL PROPULSION SYSTEH 
ACPS) DESIGN OPERATIONAL RETHODOLOGY A N D  CO PONENT REQUIREHENTS TO 

SATISFY THE MANNED SPACE STATION REQUIRENENTS A N D  DEMONSTRATE THE 
NECESSARY COHPONEWT, SYSTEM AND OPERATIONAL TECHNOLOGY BY THE 
BEGINNLEJG O F  1972. T H I S  EFFORT I S  NECESSARY TO PROVIDE THE 
CAPABILITY TO BEET THE LONG DURATION WHD LARGE IMPULSE NEEDS O F  THE 
SPACE STATION WITH A HINIMULYI OF CREW ACTIVITY F O R  REFURBISHMENT A N D  
RESUPPLY. THESE OBJECTIVES WILL BE ACCOMPLISHED BY A LOGICAL 
SEQUENCE OF' REQUTREMFNTS D E F I N I T I O N  A N D  ANALYSTS, COMPONENT A N D  
SYSTER DESIGN A N D  TRADEOFF STUDIES,,  A N D  EXPERIMENTAL DEMONSTRATION O F  
BREADBOARD COMPONENTS A N D  SYSTERS, THE FY'71 EFFORT WILL EXTEND THE 
ACPS REPAIR,  RESUPPLY, AND MAINTENANCE CONTRACTS BEGUN I N  PREVIOUS 
FISCAL YEARS, 

RTOP NO. 908-51-05 TITLE:  ELECTRICAL POWER 
ORGAWIZATIOW: MAPSHALL SPACE FLIGHT CEFTTER 

ONITOR 2 MILES, G. TEL, 2 0 5 - 4 5 3 - 1 1 2 0  
TECHNICAL SUMMAR? 

T H I S  RTOP SETS FORTH A S E R I E S  OF CAREFULLY PLANJNED TESTS THAT 
PURSUE TECHNOLOGY DEVELOPMENT A N D  ESTABLISH TECRNOLOGY REQUIREMENTS 
REEDED TO INTEGRATE NUCLEAR POWER CONVERSION UNITS TNTO THE SPACE 
STATION/SPACE BASE, PERPORNANCE TESTING WILL BE COBDUCTED 
SOLVE THE SYSTEH INTERFACE REQUIREBENTS A N D  TO DEVELOP AUTO 
CONTROL EQUIP ENT, AUXILIARY POWER EQUTPPSENT; ALSO, DEVELOP CIRCUTTRY 
ANI)  POWER CON PO?JEWTS A S  RELATED TO WUC 
TEST RESULTS D TO IWFLUENCE THE PRO 
RESPECTIVE TE HNOLOGIES ADMIBISTERED BY MSFC, 
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A CONTINUATION O F  THE PRESSNT PROGRA ,, NECESSARY EQUIPMENT F O R  THE 
CONSTRUCTION O F  TEST LOOPS TO BE FABRICATED INHOUSE HAVE BEEN 
PURCHASED, T H I S  PROPOSAL I S  F O R  THE REQUIRED F U N D I N G  TO COMPLETE TIIE 

O F  THE TEST ARTICLES A N D  THE SPECIAL INTERFACE EQUIPMENT. 
I T E D  RFFORT I S  BEING DIRECTED TOWARD THE DEVELOPMENT O F  

TECHNIQUES FOR GENEBATING TRANSMITTING A N D  RECEIVING MICROWAVE ENERGY. 

STOP NO. 908-51-08 T I T L E :  STABILIZATION A N D  CONTROL 
ORGANIZATION: MARSHALL SPBCE FLIGHT CENTER 
PIONITOR: MILES, G. TEL. 2 0 5 - 4 5 3 - 1 1 2 0  
TECHNICAL SWHMARY 

LARGER THAN THOSE NOW AVAILABLE H A V I N G  ATTENDED L I F E  TIME, REPAIR A N D  
REFURBISHMENT REVISIONS, A N D  MEANS FOR DETECTING IMPENDING FAILURES, 
INCORPORATED INTO A TOTAL CONTROL SYSTEM CAPABLE O F  FUNCTIONING 
THROUGHOUT A TEN YEAR L I F E  SPAN D U R I N G  WHICH TIME THE STATION 
CONFIGURATION UNDERGOES M A J O R  CHANGES AS EXPERINENT AND RESUPPLY 
MODULES ARE DOCKED AND UNDOCKED. CONTROL MUST ALSO BE PROVIDED 
D U R I N G  PERIODS O F  A R T I F I C I A L  GRAVITY OPERATION WHEN THE VEHICLE I S  
S P I N N I N G .  THE BASIC TECHNICAL AREAS TO BE COVERED ARE: 1) ZERO 
GRAVITY CONTROL SYSTEM D E F I N I T I O N  AND DESIGN; 2 )  A R T I F I C I A L  GRAVITY 
CONTROL SYSTEM D E F I N I T I O N  AND DESIGN; 3 )  LONG-LIFE CONTROL MOMENT 
GYRO DEVELOPMENT. 

FUTURE S?ACE STATION MISSIONS WILL REQUIRE CONTROL MOMENT G Y R O S  

RTOP NO, 908-51-18 TITLE:  CHECKOUT 

MONITOR: MILES, G. TEL, 2 0 5 - 4 5 3 - 1 1 2 0  
TECHNICAL SUMMARY 

THE WORK DESCRIBED WILL PROVIDE TECHNOLOGY F O R  DEVELOPING 
CBECKOUT SYSTEMS A N D  TECHNIQUES. PROBLEMS I N  FUNCTIONAL TESTING, 
SYSTEM INTEGRITY AND CHECKOUT P R I N C I P L E S  WILL BE I D E N T I F I E D ,  A N D  
SOLUTIONS DEVELOPED, A S  SPACE STATION A N D  DEEP SPACE EXPLORATION 
VEHICLES ARE DESIGNED AND BUILT.  O F  S P E C I F I C  INTEREST I S  THE 
DEVELOPMENT OF LEAK DETECTION TECHNIQUES FOR AEROSPACE HARDWARE WHICH 
ARE MORE RELIABLE THAN EXISTING TECHNIQUES, A N D  WHICH DO NOT REQUIRE 
THE PHYSICAL PRESENCE OF A N  INSPECTOR AT THE TIME THE SYSTEM I S  
PRESSURIZED A N D  P O S S I B L E  LEAKING. TWO APPROACHES WILL BE TAKEN. ONE 
APPROACH I S  TO F I N D  OR DEVELOP A N  ELASTOMER PAINT THAT CAN BE APPLIED 
TO POTENTIAL LEAK POINTS.  T H I S  PAINT WILL BLISTER A N D  FORM BALLOONED 
OR RUPTURED STRETCHED AREAS EASILY SEEN BY VISUAL INSPECTION 
FOLLOWING THE PRESSURE CYCLE. THE SECOND APPROACH WHICH WILL BE 
CURRENTLY PURSUED I S  THE SELECTION OF A G A S  WHICH, WHEN ADDED I N  
SHALL QUANTITIES TO COMMON PRESSURANTS, WILL REACT WITH A N  EXTERNAL 
TAPE WHICH I S  CHEMICALLY IMPREGNATED WITH A N  INDICATOR CHEMICAL A N D  
CAUSE THE TAPE TO CHANGE COLOR. 

ORGANIZATION: MARSHALL SPACE FLIGHT CENTER 
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RTOP BO, 908-5’8-33 ITEE:  DATA HANAGEMENT 

MONITOR: TEE,  2 0 5 - 4 5 3 - 1 1 2 0  
ORGANIZATION: MARSHA E SPACE FLIGHT CENTER 

AND DEVELOPMENT EFFORT WILL BE PURSUED I N  
TEE AREAS OF ADVANCED DATW MANAGEMENT SYSTE S ,  INCLUDED ARE THE 
RESEARCH A N D  DEVELOPMENT OF ADVANCED AEROSPACE COMPUTERS, L I C  
NULTIPROCESSORS/MULTICOMPUTERS SYSTEHS FOR ONBOARD APPLICATIO 
ADVANCED COMPUTER PERIPHERAL DEVICES SUCH A S  DISPLAYS, HISTORY 
PLOTTERS, KEYBOARDS A N D  HARDCOPY DEVICES, ARD HTEGH LEVEL 
COMPUTER/SCIENTIST LANGUAGES TO FACILITATE NAN-MACHINE INTERACTION, 
RELATED TO THE EFFORT WILL BE THE FUNCTIONAL S P E C I F I C A T I O N  OF 
EXECUTIVE SYSTERS FOR SEVERaL DIFFERENT TYPES OF SPACEBORNE CORPUTER 
ORGANIZATIONS SUCH AS THOSE PROPOSED F O R  THE SPACE STATION BY 
INDUSTRY A N D  N A S A  CENTERS. INTERACTION BETWEEN ANTICIPATED WORK LOAD 
AND HARDVARE RILL BE EVALUATED, 

RTOP NO,  908-51-38 T I T L E :  MATERIALS 
ORGANIZATION: MARSHALL SPACE FLIGHT CENTER 
MONITOR: FlfLES, G. TEL. 205-453-1 120 
TECHNICAL SUMflARY 

TECHNIQUES A N D  CONCEPTS NECESSARY TO MECHAWICALLY AND ELECTRICALLY 
APPLY PROVEN THIN FILM THERMOELECTRIC DEVICES AS SPACECRAFT THERMAL 
CONTROL COATLNGS. DURING THE T I E E  FROES J A N ,  20, 1970 - MAY 6 ,  1970 
THE CONTRACTOR H A S  PERPORMED THE FOLLOWING STEPS WECESSARY I N  
EXPERIMENTALLY APPLYING THERMOELECTRIC DEVICES AS SPACECRAFT THERMAL 
CONTROL COATINGS: ( 1 )  OPTIMIZED THE SEMICONDUCTOR ELEMENT PARTICLE 
S I Z E  USED I N  SELECTED VAPOR DEPOSITED PROCESSES, (2) EVALUATED THE 
CLOSE-SPACED A N D  FLASH EVAPORATION TECHNIQUES AS MEANS OF FORMING 
THIN FILM A R R A Y S ,  3) EVALUATED THE FIGURE-OF-MERIT F O R  A DEVICE 
DEPOSITED O N  A GLASS SUBSTRATE, A N D  (4) FAVORABLY CONPARED CALCULATED 
A N D  EXPERIWENTBL POBER GENERATION, HEAT FLOWS, A N D  FIGURE-OF-MERITS 
F O R  FORMED DEVICES, IN-HOUSE WORK INCLUDED PURCHASE O F  A COBPARATIVE 
TYPE SOLIDS THERMAL CONDUCTIVITY MEASURING SYSTEPl A N D  SUBSEQUENT 
CHECKOUT OF T H I S  SYSTEMUII FRBRICATTON OF STANDARDS FOR T H I S  SYSTEPl 
WHICH APE NECESSARY F O R  SEMICONDUCTOR THERMAL CONDUCTIVITY WORK, AND 
THE THEORETICAL A N D  EXPERIMENTAL DESIGN O F  AN EXPERIBENT TO MEASURE 
THE EFFECT OP APPLIED LOW ENERGY ELECTSOMAGNETIC RADIATION UPON 
TAERMAL PROPERTIES OF SEMICONDUCTOR BATERIAL. 

THE OBJECTIVES O F  T H I S  CONTRACT EXTENSION ARE TO DEVELOP 

RTOP NO. 908-52-01 T I T L E :  REUSABLE SPACE SHUTTLE VEHICLE STRUCTURAL 

ORGANIZATION: MARSHALL SPACE FLIGHT CENTER 
MONITOR: NILES,  G, TEL. 2 0 2 - 4 5 3 - 1 1 2 0  
TECHNICAL SUHMARY 

ADVANCED STRUCTURAL CONCEPTS A N D  MATERIALS SYSTE S AREAS APPLICABLE 
TO A REUSABLE SPACE SHUTTLE VEHICLE. 

SYSTEHS 

OBJECTIVE: TO PERFORR SUPPORTING TECHNOLOGY A C T I V I T I E S  I N  THE 
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RTOP NO, 908-52-02 TITLE:  THERMAE CONTROL 

HONICTOR : TEL, 2 0 5 - 4 5 3 - 1 1 2 0  
ORGANIZATION: HARSHALL SPACE FLIGHT CENTER 

EHICLE THERMAL PROTECTION SYSTE 
BEING SUPPORTED BY PARAHETRIC T P S  STUDIES A N D  STUDIES RELATING TO 
ACTIVE STRUCTURAL COOLING SYSTEMS TO HEET THE POST 1975 FLIGHT 
SCHEDULE. I N  GENERAL, T H I S  EFFORT I S  BEING DIRECTED TOWARD THE 
DEVELOPMENT OF E F F I C I E N T  T P S  A N D  ENVIRONMENTAL CONTROL SYSTEMS TO 
PRECLUDE LOSS OF PAYLOAD CAPABILITY AND TO ASSURE COST EFFECTIVENESS,  

RTOP NO. 908-52-03 TITLE:  SPACE SHUTTLE M A I N  PROPULSION 
ORGANIZATION: MARSHALL SPACE FLIGHT CENTER 
PIONITOR :: MILES, G, TEL. 205-453-1120 
TECHNICAL SUMMARY 

T H I S  RTOP COVERS AREAS O F  SPACE SHUTTLE RELATED RESEARCH AS 
1) ON-BOARD CHECKOUT AND IUIONITORING SYSTEM TO ESTABLISH 

THE PROPULSION SYSTEMS 180N-BOARD8q CHECKOUT, I N  FLIGHT MONITORING, 
EMERGENCY DETECTION A N D  POSTFLIGHT EVALUATION SYSTEM CONFIGURATION 
A N D  REQUIREHENTS A N D  TO DETERMIPE THERE PROM THE ENGINE A N D  VEHICLE 
S P E C I F I C A T I O N  REQUIREMENTS A N D  DESIGN CRITERIA.  THE SYSTEM WILL 
ENABLX THE CREW TO DETERMINE THE FLIGHT WORTHINESS O F  THE VEHICLE AND 
I T S  COMPONENTS, PROVIDE A W A R N I N G  O F  ACTUAL A N D  IMPENDING 
MALFUNCTIONS AND- A S S I S T  I N  THE REFURBISHHENT A N D  REPLACEMENT EFFORT 
BETWEEN FLIGHTS A N D  REDUCE OPERATIONAL COST. THE STUDY WILL INCLUDE 

TURBOPUMP COMPONENT TECHNOLOGY TO PROVIDE A DEVICE CAPABLE OF SENSING 
SHAFT, IMPELLER AND TURBINE WHEEL DEFLECTIONS AT H I G H  ROTATIONAL 
SPEEDS WITHOUT REQUIRING PORTS OR MECHANICAL INTERCONNECTS BETWEEN 
THE SENSOR A N D  INTERNAL ROTATING COMPONENT. 

THE M A I N ,  AUXILIARY A N D  A I R  BREATHING PROPULSION SYSTEMS; AND ( 2 )  

RTOP NO. 908-52-08 T I T L E :  STABILIZATION AND CONTROL 
ORGANIZATION: MARSHALL SPACE FLIGHT CENTER 
PIONITOR: HILES,  G,  TEL, 2 0 5 - 4 5 3 - 1 1 2 0  
TECHNICAL STJMMARY 

THE OBJECTIVE O F  T H I S  RESEARCH I S  TO DETERMINE THE BEST 
OPTIHUM) CONTROLLER WHICH WILL ADEQUATELY S T A B I L I Z E  A N D  CONTROL THE 

ATTITUDE MOTION O F  A SPACE SHUTTLE VEHICLE F O R  THE VARIED FLIGHT 
EHVIRONMENTS: 1) LAUNCH/ATMOSPHERIC FLIGHT ( 2 )  REENTRY FLIGHT, ( 3 )  
ORBITAL ENVIRON ENT, A N D  ( 4 )  LANDING, THE A PROACHES WILL EMPHASIZE 
AUTOHATIC CONTROL SYSTEMS WITH R A N  SERVING AS BACKUP F O R  EHERGENCTES, 

CONVENTIONAL, ADAPTIVE A N D  P O R  OPTIHAL CONTROL TECHNIQUES WITH 
R E L I A B I L I T Y  A N D  S I M P L I C I T Y  AS THE DESIGN CRITERIA.  THE OBJECTIVE OF 
THE ANALYSES WILL REQ I R E  THE DEVELOPMENT OF FLEXIBLE ANALYSIS 
TECHNIQUE CAPABLE O F  EETING THE WIDE RANGE O F  SHUTTLE VEHICLE 
MISSIOHS THAT ARE U N D  R CONSIDERATION. THE RECSNT ADVANCES I N  
APPLYING BODERN CONTROL THEORY T O  CORPLEX H I G H  ORDER SYSTE 
CREATED THE 0 TUBITY TO DEVELOP A TECHNIQUE THAT WOULD GREATLY 
REDUCE THE T I  BOTH ENGINEERING A N D  COMPUTER A N D  EFFORT NECESSARY 

CONSIDERATION WILL BE GIVEN TO IMPLEMENTING THE CONTROL BY 
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T O  DESIGN EFFECTIVE CONTROLLERS FOR GIVEN SPACE APPLICATTON, 

RTOP NO. 9 0 8 - 5 2 - 1 0  TITLE:  GUIDANCE A N D  NBVIGATION 
ORGANIZATION: PIARSHALL SPACE FLIGHT CENTER 

ONITOR: PIILES, G. TFL. 205-453-1120 
TECRNICAL SUMPIARY 

LASER RENDEZVOUS BETD DOCKING COMPONENTS V I L L  BE DEVELOPED, 
EVALUATED, A N D  PLIGHT QUALIFIED I N  TIME FOR INCORPORATION INTO SPACE 
SHUTTLE GUIDANCE A N D  NAVIGATION SYSTEMS. SOUPCES WILL ALSO BE 
ESTABLISHED F O R  I M U  SENSORS THAT %EET SPACE SHUTTLE I M U  REQUIREMENTS, 
A N D  A PROGRAM WILL BE DEVELOPED F O R  DETERMINING FUEL OPTTt?UR 
TRAJECTORIES F O R  REUSABLE L I F T I N G .  

RTOP NO. 908-52-37 TITLE:  CRYOGENICS 
ORGANIZATION: MARSHALL SPACE FLIGHT CENTER 
MONITOR: MILES, G. TEL. 2 0 5 - 4 5 3 - 1 1 2 0  
TECHNICAL S U M M A R Y  

CRITERIA A N D  CONCEPTS FOR E F F I C I E N T  UTILIZATION A N D  COVTROL O F  
CRYOGENS ABOARD THE SPACE SHUTTLE VEHICLE. EFFORTS PERFORMED UNDER 
TFIIS RTOP WILL ESTABLISH THE DESIGN A N D  SUBSYSTEM INTEGRATION 
CRITERIA A N D  PROTOTYPE HARDWARE NECESSARY TO MINIMIZE PYRFORMANCE 
DEVIATION WITH EXTENDED OPERATIONAL L I F E  A N D  REUSE. THE LONG TERN 
CRYOGEN SUBSYSTEMS THAT REQUIRE TECHNOLOGICAL DEVELOPMENT INCLUDE (A) 
DASSIVE OR CAPILLARY PROPELLANT ACQUISITLON DEVICES,  (B) ZERO-G VENT 
SYSTEM A N D  (C) DESTRATIFICATIBN MIXER SYSTEPIS. T H I S  PLAN I S  
COMPLEBENTABY TO RESEARCH AND TECHNOLOGY OPERATIONS AND PLANS ON 
ZERO-G HASS G A G I N G ;  INTERNAL/EXTERNAL/COMPOSITE INSULATION; ORBITAL 
EXPERIMENTS-PROPELLANT TRANSFER A N D  ATTITUDE PROPULSION SYSTEM. 

T H I S  PLAN V I L L  PROVIDE TECHNOLOGY TO PROVIDE CONSISTENT DESIGN 

FTOP NO. 908-52-38 T I T L E :  MATERIALS 
ORGANIZATION: HARSBALL SPACE FLIGHT CENTER 
HONITOR : MILES, G. TEL. 2 0 5 - 4 5 3 - 1 1 2 0  
TECHNICAL S U n M A R Y  

ARE REQUIRED TO PERFORM ONLY ON ONE M I S S I O N .  FOR THE REUSABLE 
SHUTTLE THESE INSULATION SYSTEMS WILL HAVE TO PERFORM FOR NUMEROUS 
MISSIONS WITg MINTMUM REFURBISHMENT AND/OR REPLACEBENT. TO BEET 
THESE REQUIREMENTS I T  WILL BE NECESSARY TO DEVELOP A N D  EVALUATE 
CRYOGENIC INSULATION HATERIALS TO PROVIDE THE THERMAL PROTECTION 
REQUIRED I N  PARTICULAR AREAS A S  S P E C I F I C  INFORMATION I S  DEVELOPED. 
THE FOLLOWING AREAS REQUIBE STUDY: A. DEVELOPMENT O F  ADVANCED 
PIATERIALS COMPOSITES FOR USE A S  INTERNAL INSULATION FOR LH2 TANKS 
(FOAM) ( I N I T I A T E D  PY-70) B. DEVELOPMENT O F  ADVANCED MATERIALS 

COMPOSITES FOR USE AS INTERNAL INSULATION FOR LH2 TANKS ( G A S  LAYER) 
{ I N I T I A T E D  FY-70 2. THE ALL RE-USABLE GROUND RULE FOR THE SPACE 
SHUTTLE IHPOSES TECHNOLOGICAL REQUIREMENTS O N  IVIfiTERIALS SlGNTFICANTLY 
GREATER THAN PREVIOUS SINGLE FLIGHT OPERATIONS, I N  OPDER TO 

7 .  CRYOGENIC INSULATION SYSTEMS NOW IN USE ON SPACE VEHICLES 
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ACCOMPLTSH ADEQUATE SHUTTLE MATERTALS REUSE EVALUATION, RT LEAST TWO 
PHASES O F  EFFORT ARE REQUIRED: OTHERS FOLLOW AS SUPPORT TS OBTAINED, 

EFFECTS OF FLAWS, CRACKS, OXIDIZED SURFACES ON STRENGTS OR THE 
ABILITY OF A COMPONENT TO F U L F I L L  I T S  FUNCTION. B. DEVELOPMENT OR 
ESTABLISHMENT OF REPAIR BETHODSp REPLACEMENT PROCEDURES, OR OTHER 
CORRECTIVE MEASURES, INCLUDING PREVENTIVE MAINTENANCE. 3. DESIGN 
ALLOWABLE DATA ARE REQUIRED FOR EACH ALLOY, MILL PRODUCT, HEAT 
TREATMENT BASED ON TEMPERATURE AND ENVIRONMENTAL CONDITIONS. 

A .  KNOWLEDGE OF MATERIALS DEGRADATION PHENOMENA - INCLUDING THE 

RTOP NO. 908-52-39 TITLE: AEROTHERMODYNAMICS 
ORGANIZATION: MARSHALL SPACE FLIGHT CENTER 
MONITOR: MILES, G. TEL. 205-453-1 120 
TECHNICAL SUUMARY 

DEVELOPMENT O F  THE SPACE SHUTTLE, CONSISTING OF BOOSTER A N D  ORBITER. 
UNDER PRESENT PHILOSOPHY THE M A I N  GOALS ARE TO DEVELOP A LOW COST, 
SIMPLE A N D  RELIABLE CONCEPT. S I N C E  THE RECOVERABLE BOOSTER A N D  
ORBITER FLY I N  ALL MACH NUMBER REGIMES, A THOROUGH UNDERSTANDING O F  
THEIR AEROTHERMODYNAMTC BEHAVIOUR I S  ESSENTIAL FOR THE SELECTION O F  
SPACE SHUTTLE CONCEPTS, TBE PROPOSED STUDIES ARE MOSTLY 
EXPERIMENTAL, THUS W I N D  TUNNEL TESTS WILL RE R U N  TO OBTAIN THE 
AERODYNAMIC FORCES AND OTHER CHARACTERISTICS. PHASE CHANGE COATING 
HEAT TRANSFER A N D  THERFOCOUPLE T E S T S  WILL BE CONDUCTED TO OBTAIN THE 
THERMODYNAMIC CHARACTERISTICS O F  SPACE SFUTTLE CONCEPTS. 

ONE M A J O R  PROGRAM WITHIN N A S A  AT THE PRESENT TIME I S  THE 

RTOP NO. 9 0 8 - 5 2 - 4 0  TITLE:  AEROELASTICITY 
ORGANIZATION: MARSFIALL SPACE FLIGHT CENTER 
MONITOR: MILES, G, TEL. 2 0 5 - 4 5 3 - 1 1 2 0  
TECHNICAL SUMMARY 

DYNAMIC MODELING RESPONSE AMPLITUDE A N D  LOAD CALCULATION METHODS, AND 
COMPUTER PROGRAMS APPLICABLE TO THE COMPLEX COMBINATIONS OF 
STRUCTURE, PROPULSION SYSTEMS, A N D  EQUIPMENT INVOLVED I N  THE LAUNCH 
ASSEMBLIES A N D  ORBITAL ARRANGEVENTS FOB MANNED EARTH ORBITAL 
MISSIONS. TASK B: DEVELOP A N D  EMPIRICALLY VERIFY METHODS A N D  
TECHNIQUES FOR DETERMINING VIBROACOUSTIC ENVIRONMENTS A N D  STRUCTURAL 
RESPONSE OF MANNED ORBITAL MISSION VEHICLE STRUCTURES, TASK C: 
THEORETICAL, ANALYTICAL, AND EXPERIMENTAL PROGRAMS TO DEFINE THE 
SPACE SHUTTLE: (A) ACOUSTIC A N D  AERODYNAMIC ENVIRONMENTS (B) W I N D  
INDUCED OSCILLATIONS (GROUND W I N D S  ENVIRONMENT) (C) AEROELASTIC 
CHARACTERISTICS TASK D: (A) IMPROVE THEORY AND METHODS F O R  THE 
CALCULATIONS OF 3 - D  ELASTIC BODY MODAL CHARACTERISTICS, (B) DEVELOP 
PROPELLANT SLOSH THEORY FOR A NEW CLASS O F  VEHICLES AND IMPROVE 
BAFFLE PERFORMANCE, 

TASK A: A RESEARCH TECHNOLOGY PROGRAM TO PROVIDE ACCURATE 
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RTOP NO. 908-67-05 TITLE:  ELECTRICAL SYSTEMS 
ORGANIZATION: JOHN F, KENNEDY SPACE CENTER 
HONI TOR : TEL e 305- 86 7-6 306 
TECHNICAL SUMMARY 

TO ELECTRICAL SYSTEMS FOR PROPOSED NEW SPACE SYSTEMS. I T  PROVIDES 
FOR ENGINEERING INVESTIGATIONS OF PROPOSED NEW SPACE VEHICLES A N D  
THEIR OPERATIONS TO I D E N T I F Y  THE FUNCTIONS THAT MUST BE PERFORMED BY 

SYSTEHS A N D  COMPONENTS A N D  PLANS FOP THEIR ACQUISITTOW, OPERATION, 
AND L O G I S T I C S  SUPPORT. THE D E F I N I T I O N S  MUST BE I N  S U F F I C I E N T  DETAIL 
TO PRODUCE CREDIBLE INFORMATION A S  TO THE TECHNOLOGY REQUIRED FOR THE 
PROPOSED NEW SPACE VEBICLE. 

T H I S  RTOP I S  FOR OMSF FUNDED ADVANCED DEVELOPMENT TASKS RELATED 

ELECTRICAL SYSTE-MS. IT COVERS WORK TO DEFINE AND DEVELOP ELECTRICAL 

RTOP NO, 908-67-09 TITLE:  ABORT A N D  SAFETY 

BONTTOR: CERRATO, R. J. TEL. 305- 867-6306 
TECHNICAL SUMMARY 

IDENTIFY, DEFINE, A N D  DEVELOP LAUNCH OPERATIONS ABORT A N D  SAFETY 
REQUIREMENTS FOR PROPOSED NEW SPACE SYSTEMS, TT PROVIDES FOR 
ENGINEERING INVESTIGATIONS TO I D E N T I F Y  THE H A Z A R D S  ATTENDANT TO THE 
SPACE VEBICLE CONFIGURATION, THE F A C I L I T I E S  A N D  EQUIPMENT F O R  I T S  
OPERATIONS, A N D  THE OPERATIONS PERFORMED WITH A N D  ON I T .  SAFETY 
CRITERIA,  CONSTRAINTS, REQUIREMENTS, A N D  S P E C I F I C A T I O N S  DEVELOPNENT 
I S  INCLUDED. TT COVERS ANALYSES AND TESTS TO PRODUCE QUANTITATIVE 
DATA TO USE WITH THE C R I T E R I A  I F  S U C H  DATA DOESN'T ALREADY EXIST.  
TFIfS WORK SHOULD BE CARRIED ON SIMULTANEOUSLY WITH THE SPACE VEHICLE 
CONCEPTUAL DESIGN, GROUND OPERATIONS ANALYSISI A N D  FLTGHT OPERATIONS 
PLANNING S O  THAT ALL THE F I N D I N G S  IN EACH AREA CAN BE ITERATED A N D  
CROSS TRADED TO ARRIVE AT A TOTAL RESULT THAT I S  A N  OPTTMUM 
ACCOMMODATION O F  ALL INTERACTING PARAMETERS. 

ORGANIZATION: JOBN F. KENNEDY SPACE CENTER 

T H I S  RTOP I S  F O R  OMSF FUNDED ADVANCED DEVELOPMENT TASKS TO 

RTOP NO. 9 0 8 - 6 7 - 3 4  TITLE:  LAUNCH OPERATIONS P A C I Z I T I E S  A N D  EQUIPMENT 
ORGANIZATION: JOHN F. KENNEDY SPACE CENTER 
EONITOR: CERRATO, R.  J. TEL, 305- 86 7-6 306 
TECHNICAL SUMMARY 

TO LAUNCH F A C I L I T I E S  A N D  EQUIPMENT F O R  PROPOSED NEB SPACE SYSTEMS. 
I T  PROVIDES FOR ENGINEERING INVESTIGATIONS OF PROPOSED NEW SPACE 
VEHICLES A N D  THEIR GROUND OPERATIONS TO I D E N T I F Y  THE FUNCTIONS THAT 
MUST BE PERFORPIED BY LAUNCH F A C I L I T I E S ,  EQUIPMENTl COMPONEWTS, A N D  
MANAGEMEHT SYSTEHS FOR THEIR OPERATIONAL CONTROL. 

T H I S  RTOP I S  F O R  OMSF FUNDED ADVANCED DEVELOPMENT TASKS RELATED 
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RTOP N O ,  908-7’8-31 TITLE:  STUDIES O F  HU A N  PERFORHANCE I N  R N  

ORGANIZATION: LANGEEY RESEARCH CENTER 
A R T I F I C I A L  GRAVITY ENVIRON 

BONITOR: DRALEY. E, C, TEL, 703-827-3285 

C T I V E  O F  T H I S  RESEARCH TO PROVIDE INFO 
ERFORMANCE I N  A N  A R T I F I C I A L  GRAVITY EN 
TION A N D  SPACE BASE DESIGN A N D  DEVELOP 
ORE F I R B  BASE THAN THAT WHICH I S  NO AVAILABLE. AT 

THE PRESENT THERE I S  L I T T L E  DATA AVAILABLE CONCERNING THE 
HABITABILITY O F  SPACE SYSTE S WHICH ROTATE TO PROVIDE THE CREW 
A N  ENVIRONMENT ORE CLOSELY A K I N  TO THAT WHICH HE H A S  BEEN ACCUSTOflED 
TO ON EARTH AND TO AVOID THE P O S S I B L E  EFFECTS O F  WEIGHTLESSNESS ON 
H I S  PHYSIOLOGICAL STATE A N D  PERFORHANCE C A P A B I L I T I E S .  THERE ARE 
THOSE WHO BELIEVE THAT THE PRESENCE OF CORIOLIS FORCES, GRAVITY 
GRADIENTS, A N D  OTBER ASPECTS O F  ROTATION WILL PROVIDE THE CRE 
A N  ENVIRONMENT EVEN MORE INTOLERABLE THAN THAT QHICH MIGHT BE 
EXPECTED I N  EXTENDED WEIGHTLESSNESS, GROUND-BASED 
ROTATING-SPACE-STATION SIMULATORS WILL BE USED TO SIEULATE A S  CLOSELY 
AS P O S S I B L E  THE ENVIRONMENTS O F  THE PROPOSED SPACE BASE, SPACE 
STATION, A N D  SKYLAB I1 EXPERIMEPTS. INVESTIGATIONS WILL BE CONDUCTED 
TO DETERMINE LEVELS OF SUBJECT PERFORMANCE D U R I N G  SIMPLE TASKS SUCH 
AS WALKING, LADDER CLIMBING, A N D  CARGO HANDLING. I N  ADDITION TO 
THESE G R O S S  PERFORMANCE MEASUREMENTS, F I N E  PSYCHOMOTOR PERFORMANCE 
CHANGES A N D  ADAPTATION TO THE ENVIRONMENT w r m  BE MONITORED. 

RTOP NO. 9 1 4 - 5 0 - 5 0  TITLE:  ADVANCED LUNAR EXPLORATION STUDIES 
ORGANIZATION: J E T  PROPULSION LABORATORY 
MONITOR: BURCHAH, D e  P. TEL. 2 13-354- 3028 
TECHNICAL SUEMARY 

THE OBJECTIVE OF ADVANCED LUNAR EXPLORATION STUDIES I S  TO 
PROVIDE EXPLORATION PLANS A N D  PROJECT DESCRIPTIONS, I N  ADVANCE OF 
PROJECT COMMITMENTS, THAT WILL A S S I S T  I H  PLANNING THE CONTINUED 
EXPLORATION O F  THE BOON. STUDIES O F  THE S C I E N T I F I C  RATIONALE FOR 
LUNAR EXPLORATION WILL BE CONTTNUED A N D  EXTENDED O N  THE B A S I S  OF DATA 
BEING PRODUCED BY CURRENT LUNAR MISSIONS. I N  FYD71 OBJECTIVES A N D  
STRATEGY F O R  POST-APOLLO LUNAR MISSIONS WILL BE DESCRIBED WITH 
EMPHASIS O N  AUTOPIATED SYSTEMS A N D  ON THE DEVELOPMENT O F  INTERNATIONAL 
EUNAR A C T I V I T I E S .  STUDIES A N D  PRE-PROJECT PROBLEM-SOLVING O F  THE 
SCIENCE A N D  NAVIGATION ASPECTS OF LONG-RANGE, AUTOMATED LUNAR SURFACE 
TRILVERSE MISSIONS WILL BE CONTINUED IN COLLABORATION WITH MSFC, HSC 
A N D  THE U S G S .  A N  OBJECTIVE O F  THESE STUDIES IN F Y 0 7 1  WILL BE TO 
COIIPLETE A S E R I E S  OF FUNCTIONAL TESTS F O R  DEFINING THE OPERATING 
NETHODS, DATA REQUIREMENTS, AND WAN-NACHINE TNTERACTIONS ASSOCIATED 
WITH EARTH-BASED CONTROL OF A MOBILE PAYLOAD ON THE MOON. I R A G I N S ,  
NAVIGATION, EUNAR MATERIAL MANIPULATION A N D  AWALPSIS, A N D  PAYLOAD 
DATA HANDLING WILL BE MODELED I N  THESE LABORATORY A N D  F I E L D  TESTS TO 
THE EXTENT PRACTICAL, U S I N G  HOSTLY EXISTING EQUIPMYNT AVAILABLE FRON 
OTHER FROGRAPIS, 
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RTOP NO, 9 1 4 - 5 0 - 5 1  TITLE:  INTERPRETWTION OF APOLLO SCIENCE RESULTS 
A N D  XRPWCT O N  LUNAR PQOGRAB 

ORGBNIZWTION: J E T  PROPULSION EBB 
MONITOR: BURCHAEn D, P ,  TEL, 2 1 3 - 3 5 4 - 3 0 2 8  
TECHYICWL SUWBARY 

EVALUATION OF S C I E N T I F I C  RESULTS OF RECENT APOLLO LUNAR NIISSTONS 
BY CRITICAL REVIEW A N D  INTEGRATION OF F I N D I N G S  FROB APOLLO 1 1  A N D  
SUBSEQUENT LUNAR SAHPLE STUDIES A N D  LUNAR SURFACE MEASURENENTS, THE 
OBYECTIVE WILL BE TO DETERMINE WHAT H A Y O R  S C I E N T I F I C  QUESTIONS 
REGARDING LUNAR HISTORY A N D  O R I G I N  HAVE BEEN ANSWERED A N D  WHAT 
OUXSTIONS RE A I N  UNANSWERED. THE PURPOSE I S  TO DETERHINE WHAT 
CHANGESB IF ANY,, I N  INVESTTGBTIVE RATIONALE SHOULD BE INCORPOBATED TN 
FUTURE SPACECRAFT A N D  EARTH BASED LUNAR SCIENCE INVESTIGATIONS, 

RTOP NO, 9 1 4 - 5 0 - 5 2  TITLE:  LUNAR EXPLORATION ANALYSES ( I I T R I )  

MONITOR: MOLLOP, E,  V, TEL. 2 0 2 - 9 6 3 - 4 8 8 2  
ORGANIZATION: N A S A  HEADQUARTERS 

FOR DECISIONS ON CURRENT APOLLO A N D  FUTURE LUNAR 
PROGRAflSB PREPaRE PLANNING REPORTS WHTCH: I .  INTERPRET APOLLO 
RESULTS AND A'NALYZE THEIR IMPACT ON FUTURE PLANNING. 2. EVOLVE A N D  
DEVELOP LONG-RANGE LUPTBR PROGRAB PLANS RESULTTNG I N  10- E N D  20-YEAR 
PLANS,, A N D  FY 9'32 P R O G R A M  MEMORANDA. 3. CONDUCT PROGRAR PLANNING OF 
LUNAR STJRFBCE A N D  ORBITAL I S S I O N S  I N  "HE POST-APOLZO "GAP-FILLER" 
( 4 9 7 4 - 1 9 8 0 )  I N D  INTEGRATED PLAN 1 9 8 0 @ S - I 9 9 0 ' S  PERIODS, 4, DEFINE 
OPTIONS FOR APOLLO 18 AND 19 H I S S I O N S  ( 1 9 7 4 ) ,  A N D  5, STUDY SP 'YCIFIC 
PROBLEBS IBSSOCIATED WITH APPLICATION O F  LUNAR IMZLGING,  A N D  THE 
SCIENCE O F  A LUNAR BASE, 

RTOP NO, 981-20-50 TITLE:  LUNAR BASE GEOSCIENCE PLANNING (USGS) 
ORGANIZATION: N A S A  HEADQUARTERS 
PIONITOR:: MOLLOY, H, w, TEL. 2 0 2 - 9 6 3 - 4 8 8 2  
TECHNICAL S U P I H A R P  

AS JUSTIFICRTTON AND BACKGROUND FOR DECISIONS O N  LUNAR 'OGBP 
FILLEReP (1974-1980) AND LUNAR BASE ( 1 9 8 0 *  S-1990u S) P R O G R A H S ,  ASSTST 
W A S A  I W  FORHULATING LUNAR EXPLORATION A N D  UTILTZZLTTON PROGRB 
EMPHASIZING GEOSCIENCE OBJECTTVES, STRATEGY, REQUIREMENTS, S I T E S ,  A?JD 
TRAVERSES, BTTLIZE CURRENT N A S A  PLANNING A N D  SCIENCE A D V I S O R Y  
RECOF?flENDATIONS AS A GUIDE FOR RESEARCB. DOCUHBWT THE RESULTS F O R  
N A S A ,  CENTER A N D  INDUSTRY STUDY, 

NASA-Langley, 1971 
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